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I. INTRODUCTION 


The investigation reported attempts to discover changes of an 
objective sort present in the process of learning, which changes 
accompany differences of attitude on the part of the learner. In ar- 
ranging the experiments, the writer wished to insure the presence 
of a learning process and to arrange some accompanying control 
of attitude, the effect of which could be observed. The endeavor 
was to throw light on the following questions: What changes 
take place in the process of learning by the individual because of 
the presence of a given attitude with the learning response? Can 
some method be discovered for recording objectively such changes 
in the process of learning? Are different attitudes equally effec- 
tive in varying the learning response? What differences, if any, 
are there in the effect of the attitude with varying degrees of 
intelligence and with change of chronological age? Can qualita- 
tive as well as quantitative differences be observed in the process? 

The experimental work was conducted in the psychological labo- 
ratory at Stanford University during the years 1922 and 1923. 
The work with the children and with the low mentality groups 
was carried on during the same time in the Palo Alto Schools, the 
Palo Alto Military, and the Whittier State School. 


Il. History oF THE PROBLEM 


1. Attitudes in relation to other psychological topics. 

Until very recent times little attention has been given to the 
study of variations in response due to differences of attitude of 
the subjects responding. Even recently such notice has been 
largely incidental in solving other problems of behavior. The 
history of the treatment of attitudes is embodied in the literature 
on meaning (1), generalization (43), attention (115), memory 
(22, 31, 38, etc.), imagery and imageless thought (1, 7, 83, 86, 88, 
103, 164, etc.), feelings (107, 165), association (28, 31, 34), sug- 
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gestion (131), judgment (81), volition (1), learning (6, 17, etc.), 
and other treatments of a psychological nature having a reference 
to the thought process and its accompanying behavior. In addi- 
tion the literature on animal behavior (144, 145, 153, etc.) has 
presented a great variety of facts related either directly or indi- 
rectly to this problem. The recent dynamic trend in the interest 
and point of view of a number of students of behavior (34, 163) 
has grown out of the discovery of numerous facts bringing to 
notice the functioning, as determiners of behavior, of previ- 
ously unnoted and ofttimes consciously vague or unconscious 
experiences.” 

A complete summary of the problem of attitude and its treat- 
ment up to 1908, including a review of the experimental work 
related to the problem, is given by Titchener in his Lectures on 
the Experimental Psychology of the Thought Process (149). A 
summary of the literature having a reference to generalization and 
the general concept, up to 1916, is given by Fisher (43). This 
latter summary reports, along with the literature on her own 
problem, the theories and experimental facts with reference to 
the problem of attitude. Book, in 1910, gave a summary of the 
treatment of attitude up to that date (17a). Book’s summary 
deals directly with attitudes. Clark, in 1911, discussed conscious 
attitudes, including in this treatment a summary of the experi- 
mental literature (24). Because of the above mentioned studies, 
and several others indirectly related to the subject, the writer will, 
therefore, give here only such treatment as seems desirable to 
orient the reader in this field and to introduce the present series 
of experiments. 


2. Terms used to designate attitudes. 


Various terms have been used to call attention to the function- 
ing of attitudes in the conscious process. “ Hobbes in Leviathan 
distinguishes between mental discourse which is unguided, with- 
out design or purpose, and mental discourse regulated by some 
desire or purpose” (149). Muller and Schumann, in 1889, men- 


1 References reported are illustrative and not exhaustive of types of 
treatment mentioned. 


a 


ATTITUDE IN RELATION TO LEARNING 3 


tioned Einstellung, motor predispositions (149). Kuilpe, in 1893, 
called attention to the fact that “the preceding state of conscious- 
ness is of first importance in all reaction time experiments ” (149), 
Stout in his Analytic Psychology, 1896, maintained the occurrence 
of imageless thoughts, “a mode of presentational consciousness 
not composed of visual, auditory, tactual, and other experiences 
derived from and in some degree resembling in quality the sensa- 
tions of the special senses.” He said also, “‘ There is no absurdity 
in supposing such modes of consciousness to possess a representa- 
tive value or significance for thought’ (136, 149). J. R. Angell, 
1897, in answer to Stout’s statement, recognized these phenomena 
which Stout mentioned, but said that he found such imagery 
describable as a “matrix of vague, shifting, auditory word 
images, in which the significant word is likely to be most prom- 
inent, and which is accompanied by a tingling sense of irradiating 
meaning.” This last, Angell said, is likely to be translated into 
associated images of a definite sort. Angell spoke also of a 
quast affective attitude of familiarity and a feeling of placid con- 
viction that the explicit associations could be summoned if 
desired (7, 149). 

Mayer and Orth first used the term Bewusstseinslage in 1901 
at the suggestion of Marbe. Mayer and’ Orth found that words 
were sometimes recalled by means of interpolated processes which 
might take the form of volitions, words, or of a “ peculiar con- 
scious process not characterized by detail.” These last were called 
Bewusstseinslagen. ‘These processes refused description in detail 
and were hard to characterize. They were sometimes affectively 
toned and sometimes indifferent (83, 86, 149). Orth, in 1903, 
using the term Bewusstseinslage, with its outlined meaning, 
attempted to identify or relate the conscious attitudes (Bewussts- 
einslagen) with the fringe of consciousness of James, with the 
quality of familiarity of Hoffding, and with some of Wundt’s 
feelings. Using doubt as an illustration, Orth says “ doubt is 
not a feeling, but a complex conscious state, whose constituent 
element is the Bewusstseinslage peculiar to it’ (107, 149). 

Ach, in 1905, introduced the term Bewusstheit to cover the 
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fact that he described as the “imageless presentation of a total 
knowledge content.’”’ This referred to the beginning of the after 
period in his experiments when his observers reported frequently 
a peculiar consciousness of what they had just before experienced. 
“Tt is as if,” they said, “ the whole experience were given at once, 
but without specific differentiation of contents.’’ This knowledge, 
or Wissen, is Ach’s Bewusstheit. Ach distinguished two kinds of 
awareness, awareness of meaning and awareness of relation. The 
awareness of relation of Ach is the Bewusstseinslage of Marbe. 
In such cases of attitudes we are eimgestellit, predisposed, or 
adjusted to receive a certain impression. Ach is in agreement 
with Watt in calling attention to the determination played in 
directing consciousness by a purpose. This purpose or Absicht 
is analyzable, according to Ach, into idea of end, Zvelvorstellung, 
and idea of object, Regugvorstellung. This Zielvorstellung is the 
same as Watt’s Aufgabe. Also from Zielvorstellung Ach devel- 
ops his determining tendencies. “Although it seldom appears in 
consciousness, when the object is perceived, the stimulus pre- 
sented, it nevertheless determines our reaction on the object. . . . 
The Aufgabe, the Zielvorstellung, itself unrepresented in con- 
sciousness, has raised to supraliminal intensity the single repro- 
ductive tendency that accords with the purpose of the observer. 
These dispositions, unconscious in their operation, which take 
their origin from the meaning of the idea and look toward the 
coming perception of the object, ‘these dispositions, says Ach, 
“that bring in the brain a spontaneous appearance of the deter- 
mined idea, we call the determining tendencies’ ” (1, 149). 

Watt, also in 1905, emphasized the importance of the Aufgabe. 
He says that the problem must have been conscious as a specific 
problem, at some time in the past, if the present experience of the 
observer is to be a judgment; but it may with repetition tend 
more and more to disappear; so that finally nothing is left but 
its specific determination and judgment is touched off mechan- 
ically, automatically, and so to say reflexly by the experimental 
surroundings. Watt says that there are three fairly well defined 
spheres of influence: (1) that of reproductive tendency, (2) that 
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of problem of Aufgabe, and (3) that of the conscious or co-con- 
scious activity of the problem, on the one hand, and of the 
contents which may be relatively independent, on the other. 
Watt's determinate task or Aufgabe has been continually noted in 
all later references to the subject (149,155). Marbe emphasized 
the same idea, calling attention to it as the Absichtlichkeit or 
purpose as a determining factor (83, 84, 149), 

Binet, in 1908, reported the fact that his observers found 
réflexions, idées, and pensées which were imageless and distin- 
guishable from the image content. These observed facts are, 
according to Titchener, to be regarded as Bewusstseinslagen of 
Marbe (16a, 16b, 85,149). Woodworth, in 1906, found the Auf- 
gabe an important element in explaining conscious functioning. 
He found that an association may take place in consciousness 
simply as a result of an Aufgabe, or that the transferred relation 
may have an image as its vehicle; again it may be in consciousness 
as an “imageless thought’ without any vehicle (149, 164). 

Buhler, in his introspective reports, 1907 , found conscious 
ideas, feelings, attitudes, and in addition a thought element. The 
attitude, Bewusstseinslage, is, according to Buhler, “a conscious- 
ness of the process of thought, and more especially of the turning 
points of this process in experiencing itself.” Knowledge, Wissen, 
“is a new manifold of modifications of our consciousness, cover- 
ing the variety of thoughts as the general term sensation covers 
the variety of sensations.” This leads to his definition of the 
thought element (21, 149). 

Miuller-Freienfels coined the word Stellungsnahme to cover 
the meaning of the conscious attitude. It refers directly to the 
Aufgabe or the determination of instruction in the development 
of consciousness (96, 97,98). Grtinbaum, 1908, emphasized the 
Einstellungen, Aufgaben of Watt, and used Zielstrebung to cover 
Means, which is a limited form of Eznstellung (49, 50). 

Titchener, in 1909, summarized all of the preceding literature, 
and said that Aufgaben are for him accepted facts of psychology. 
“These Aufgaben,” according to Titchener, “ come to conscious- 
ness, in part, as different feels of the whole body; I am somehow 
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a different organism, and a consciously different organism. 

These attitudinal feels are touched off in all sorts of ways: by an 
author’s choice and arrangement of words, by the intonation of a 
speaking voice, by the nature of my physical and social environ- 
ment at large”’ (149). 

Pillsbury, in a more recent discussion, related attitude to atten- 

tion. He mentions the effect of the Aufgabe. He says: “ The 
action corresponds directly to the directions given or to the attitude 
of the subject as the result of some antecedent experience. 
On the basis of general observation one may add more and more 
remote experiences to the group of events that aid in selecting one 
from the many stimuli to control the act, or that control the 
course of thought in which the particular memory that initiates 
the act constitutes the link. . . . From stimulus we must go 
back to attention, but attention proves to be a name for purpose 
or attitude and earlier experience” (115), 

The above variety of terms is used to indicate facts that have 
a resemblance in a great variety of response situations, and their 
use suggests that some such term as attitude is useful in pointing 
out this group of facts. A recent report from the Committee of 
the American Psychological Association on “ Definition and 
Limitation of Psychological Terms,” gives Mental Attitude: 

(a) A stabilized set or disposition. 

(b) (Bewusstseinslage) An abbreviated but comprehensive 
experience, occurring principally in connection with affective, 
cognitive, and conative processes, and at present incompletely 
analyzed. 

(c) (Einstellung) A specific mental disposition toward incom- 
ing experience whereby that experience is modified. 

(d) Any mode of consciousness in which a self relates itself 
to its environment (119). 


3. Elaboration and classification of Attitudes. 


In addition to noting facts of attitude and to coining some term 
to mark out this group of facts, in almost every treatment some 
elaboration and classification of the attitudes has been attempted. 
A number of classifications are purely logical, and the elaboration 
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consists in pointing out and naming without any attempt to 
analyze, describe, or interpret the phenomena:named or to bring 
them into relation with other conscious facts; nevertheless such 
elaboration and attempts at classification help to clarify ideas with 
reference to the problem. Only a few such elaborations and 
classifications will be reported to illustrate this development. 

Marbe’s observers, although unable to describe their attitudes 
because of their indefiniteness, did nevertheless give some char- 
acterization in terms of the names used to call attention to the 
group of facts under observation. Although they classed as emo- 
tion, curiosity, expectation, and wonder, they classed as attitudes 
the somewhat related experiences of doubt, uncertainty, difficulty, 
hesitation, ignorance, assent, etc. In addition they called atten- 
tion to such facts as remembrance of instructions, recollection of 
the past conversation, realization that sense or nonsense is com- 
ing, recollection that one is to answer in sentences, etc. (83, 149). 

Ach’s Bewusstheiten, as we said before, were of two kinds, 
awareness of meaning and awareness of relation. In addition, 
there were to be found transitional forms. Of these transitional 
forms are mentioned, (1) determination that the present flow of 
mental processes is or is not directed by some preconceived purpose 
or some foregone suggestion; (2) the special case of the deter- 
minate awareness of tendency, a general knowledge that the 
course of consciousness is determined without specific representa- 
tion of its direction or goal. Ach gives, as special illustrations of 
the awareness of relation, surprise, perplexity, doubt, satisfaction, 
certainty (1, 149). 

Messer classifies the attitudes as emotional attitudes and intel- 
lectual attitudes and gives a logical definition of the two groups. 
He says that, “ anything and everything can be made the topic 
of thought and appear in the form of a conscious attitude. 

The intellectual attitudes are matters of the under- 
standing, as of reality, spatial and temporal properties and rela- 
tions, of casual connection, teleological connection, and logical | 
relation. The emotional attitudes are those in which a feeling of 
pleasantness or unpleasantness is usually reported by the observer 
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or in which we may trace the influence of will.’ The emotional 
attitudes are therefore complicated by affective and volitional ele- 
ments although these are not the attitudes but the concomitants of 
the attitudes. These emotional attitudes are defined as those 
having as content the relation between the subject and the object 
of thought, etc. Illustrations of this group of attitudes are 
familiarity, appropriateness, relevancy, question, reflection, doubt, 
assurance, ease, perplexity, etc. (88, 149). 

Watt calls attention to the way in which the conscious attitudes 
develop. He says: “A preparation that is common to all prob- 
lems alike consists in a certain adjustment of the body. The 
observer directs his gaze, more or less attentively, and in a state 
of expectancy that is accompanied by strain sensations of more or 
less vivacity, upon the screen that conceals the stimulus word, 
etc. . . . Now he will say the name of the problem two or 
three times over to himself. . . . This process is fairly clear 
in consciousness at the beginning of a series, and especially at the 
change to a new problem; but it weakens with time, so that in 
the second or third experiment the name of the problem is said 
only once, and finally internal speech lapses altogether and the 
conscious tension almost wholly disappears. All that remains, 
therefore, is the adjustment of the body, fixation of the screen, 
and the approach of the lips to the voice key . . . anda state 
of taintrexpectancy ” (149/155 )), 

Titchener says: “The notion of an external and precedent 
determination of consciousness is, of course, familiar enough.” 
He includes under the facts recognized as determiners: command, 
suggestion, instruction, influence of surroundings, class room 
atmosphere, laboratory atmosphere, professional attitude, class 
bias, habit and disposition, temperamental interests and predilec- 
tions, inherited ability and inherited weakness; all of these terms 
implying, as Titchener says, “that the trend of the present con- 
sciousness, the direction it takes, is determined beforehand and 
from without, whether in physiological or in purely psychological 
terms; 6149); 


Clark says, in connection with her attempt introspectively to 
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analyze attitudes: “ Whatever the outcome of the discussion of 
imageless thought, it is probable that the name conscious attitude 
will be retained as a descriptive term.” A long list of attitudes 
whose analysis was attempted with more or less success includes: 
approval, awfulness, baffled expectation, caution, comfort, com- 
parison, confidence, confusion, consciousness of fitness, conscious- 
ness that the letter was too small, decision, decision to disregard 
the lever, determination, difficulty, disappointment, disgust, dis- 
satisfaction, distance and direction, ease of recognition, easiness, 
expectation, fear that I had reached too quickly, fright, co-con- 
sciousness (setting the tongue), I ought to know that, I have 
finished my work, the ‘I consciousness’ (kin. sensation at back 
of tongue), impatience, injustice, irritation, it must be C, mean- 
ing the meaning C, newness, nonrecognition, the passage of time, 
pastness, powerlessness, pride, readiness, reasoning, reflection, 
relief, satisfaction, security, strangeness, tendency to stay, convic- 
tion that I was right, attitude that I should have pressed sooner, 
that it is probably not C, thinking over, uneasiness, unfamiliarity, 
waiting and wondering. A second list of attitudes named but not 
analyzed included: curiosity, indecision, unknownness, contrast, 
sense of past time, wonderirig, ownership. Here, as in other lists, 
it is noteworthy that the attitude most frequently reported is 
“doubt.” Clark says: “The general conclusion to be drawn 
from the sum of our results is that conscious attitudes can be 
analyzed into sensations and images and feelings, or traced geneti- 
cally to such analyzable complexes, and therefore do not warrant 
the proposal of an additional conscious element ”’ (24). 

Crossland, in his Analysis of Forgetting, gives a descriptive 
analysis of a number of conscious attitudes. The attitudes so 
analyzed are surprise, disappointment, amusement, excitement, 
delight, disgust, awe, dismay, wondering, confusion, and doubt. 
Crossland concludes: “‘ The foregoing introspections show that 
there were certain characteristic conscious experiences which 
manifested a composite or complex nature. The complex was 
not a mere juxtaposing of separate conscious contents and con- 
scious events. All of the parts were fused and unified in one 


10 ELEEN BY SULLEIVAM 


unitary reaction of consciousness to the situation in hand.” 
‘““One was able to analyze out some of the constituent elements, 
but to find the unifying factor or unifying principle, if there was 
one, that principle which bound these separate processes into one 
active dynamic reaction of consciousness, was near an impossible 
task’ (32). 

One could continue almost indefinitely with the list of special 
names of conscious states or behavior tendencies mentioned 
throughout the literature as attitudinal in nature and of impor- 
tance in understanding response; but the above is sufficient to call 
attention to the facts under consideration. The nature of the 
classification has seemingly depended on the purpose and point of 
view of the classifier. The elaborations have included an unlim- 
ited variety of experiences whose characterization, in most cases, 
has been limited to giving a name to the experience. Neverthe- 
less, there has been enough likeness of facts to give some idea of 
the definition given to attitude. 


4. Results of the study of attitudes. 


The results of the study of attitudes have been of two kinds: 
First, the discovery of the effect of attitude on response has led to 
a more careful control of the total situation calling forth the par- 
ticular response being studied. Equivocal results have been found 
to be the result of lack of control of the attitudinal situation. 
Secondly, the discovery of the presence of attitudes has stimulated 
direct experimental work with attitudes. The work along this 
line has included attempts to characterize, analyze, and describe 
such conscious states; some attempts have been made to show 
the effects of particular attitudes in modifying the behavior of 
the individual or animal in question; further attempts have been 
made to evolve an experimental technique to bring the attitudes 
under observation. 


5. The behavior of the attitudes in consciousness. 


Direct attempts to discover in just what manner the attitudes, 
when present, tend to modify the process or response have been 
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few. Nevertheless, there has resulted, incidentally again, an 
accumulation of facts of some value along this line. 

In Kulpe’s experiments, the outstanding result is the insistence 
of the importance of the task assigned both for the nature of the 
elements reproduced and for the actual contents of the observers’ 
consciousness during the observation of the stimuli. Conditions 
which Ktlpe found favorable to abstraction were: (1) when it 
follows after definite predisposition for the part of the contents 
from which it is to be abstracted; (2) forgetting of what is not 
accentuated is more complete the more definite and difficult the 
task; nonaccentuated elements were rapidly forgotten, also actu- 
ally not present in the observers’ consciousness during the noting 
of the stimulus. Kulpe refers these differences to variations in 
the mode of apprehending rather than to differences in sensational 
content (43, 76). 

Mittenzwei found the limina smaller when procedure with 
knowledge was employed. The degree of this lowering varied 
with the factor being changed. lLimina for increase and decrease 
in size varied, as did those for vertical and horizontal displace- 
ment. In general, the limina were smaller if the subject knew 
what factor would vary, still smaller if he knew the position of 
the change, smallest if he knew the nature of the change (42, 92). 

Grunbaum stresses the influence of the experimental task in 
modifying (1) the nature of the content of the observers’ con- 
sciousness; (2) their mode of procedure; (3) the nature and 
number of figures drawn and recognized. He recognizes four 
kinds of Einstellungen: (1) attention to the means of solving 
the problem, effort to image the coming situation; (2) quiet wait- 
ing with the thought, “ How can I do it?”’, kinesthetic rhythm, 
the number of strokes agreeing with the number of expected fig- 
ures, accentuation of the strokes where the common figure was 
expected; (3) no awareness of means nor Zielstrebung, the 
observer being unable to describe how the Aufgabe was 
present (42, 49). 

Angell finds in his reaction time experiments that the reaction 
curve is better as an index of the subject’s attitude than the reac- 
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tion time. He says: ‘‘ Each single reaction curve is a legible 
index of the attitude which determines it” (6). 

The results of the experimental work, contributed incidentally, 
with reference to the exact behavior of the attitudes in conscious- 
ness, have been of the types illustrated above. The reports are 
rich with suggested experiments. The problem is left open for 
a great variety of experimental investigations dealing directly 
with the study of the manner in which carefully defined attitudes 
behave in consciousness in the direction of favoring, interfering 
with, or modifying the nature of a total simple or complex 
response. 


6. Treatment of attitudes under other headings, including the 
behavioristic treatment. 


Most of the treatments outlined above have been stimulated by 
the attempts at an introspective analysis of the conscious process. 
As can be readily seen, these treatments either suggested or were 
definitely related by their authors to treatments of a physiological 
and of a dynamic nature, being thus connected directly with 
the problems of modification of responses of the organism. It 
might be well to include here some definitions and references 
approaching attitude directly from the behavioristic and functional 
point of view. 

Thorndike states that a mental function may consist primarily 
in an attitude or primarily in an ability. ‘Some mental func- 
tions such as enjoyment of good reading, desire for approval or 
misery at being scorned, refer primarily to the satisfyingness or 
annoyingness of certain states of affairs. Others; such as speed 
of tapping or ability to give the opposite of certain words, or a 
knowledge of Russian, refer primarily or even exclusively to the 
mere act or idea excited by certain situations. Others, such as 
interest in mathematics, appreciation of music, talent in household 
decoration, refer obviously to a compound of tendencies to do 
this or that, think this or that, and also to welcome, cherish, or 
be satisfied by this, or to reject, avoid, or be annoyed by that. . . . 
The above stand for certain bonds and readinesses in the neurones, 
or certain probabilities of the appearance under given conditions 
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of certain bonds of readiness.” This gives a characterization as 
well as some elaboration of particular attitudes (144). 

Watson, in treating the subject of learning, holds that learning 
is affected by frequency and recency, but is also supplemented by : 
(1) the general setting of the situation, (2) the situations which 
have just preceded, (3) the intraorganic factors (toothache, head- 
ache, etc.), (4) attitudes developed in the individual by his history 
and past experiences. All four groups of facts might in other 
treatments be included under attitude. Watson later introduces 
the “emotional attitudes.” He says: “ Combinations and inte- 
grations occur among emotional, instinctive, and habitual activ- 
ities. . . . The whole group is integrated, the part reactions 
work together. . . . The individual becomes a fighting, defend- 
ing, unitary action mass. If the environmental factors are such 
that the actual fighting cannot occur, the subject assumes the 
‘defiant attitude.’ Watson mentions a large number of these 
emotional attitudes: submissive, inferiority, lovelorn, lovesick, 
tenderness, shyness, shame, embarrassment, jealousy, envy, hate, 
pride, suspicion, anguish, anxiety, etc. He tells us that “ there 
are many combinations of emotional habit and instinctive factors 
in all of these attitudes. They actually function by limiting the 
range of stimuli to which the person is sensitive. For the indi- 
vidual they are fundamental attributes of character, as much a 
part of him as are his arms or his legs or his method of attacking 
a new problem” (154). 

Woodworth, in his more recent dynamic treatment, has avoided 
the term attitude but includes the development of these tendencies 
within such phrases and statements as the following: “Any 
mechanism might become a drive, but it is mechanism directed 
toward consummatory reactions whether of the simpler sort seen 
in animals or the complex sort exemplified by human desires and 
motives that are most likely to act as drives.” He also says: 
“Any mechanism may be, under certain circumstances, the source 
of stimulation that arouses other mechanisms to activity ” (163). 

Finally, Dewey, in his Human Nature and Conduct, gives a 
definition in dynamic terms of the character and functioning of 
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the attitudes. In the index of this text he introduces attitude 
under the topic of habit. Here he characterizes habit before 
approaching attitude. He states: “ But we need a word to 
express that kind of human activity which is influenced by prior 
activity and in some sense acquired; which contains within itself 
a certain ordering and systematization of minor elements of action, 
which is projective, dynamic in quality, ready for overt manifes- 
tation; which is operative in some subdued form even when not 
obviously dominating activity. . . . Habit even in its ordinary 
usage comes nearer to denoting these facts than any other word. 
If the facts are recognized we may also use the word disposition. 

Habit means special sensitiveness or accessibility to certain 
classes of stimuli, standing predilections and aversions, rather 
than bare recurrence of specific acts. . . . Attitude and, as 
ordinarily used, disposition suggest something latent, potential, 
something which requires a positive stimulus outside themselves 
to become active.” Therefore Dewey prefers habit as defined 
and attitude when used to have the meaning of habits outlined 
above. ‘“‘An attitude is a special case of pre-disposition, the 
disposition waiting, as it were, to spring through an open 
door ”’ (34). 

The experimental work on animal behavior seems to the writer 
to have a genetic relation, as well as to introduce facts directly 
related, to the problem of attitude in human behavior. Since the 
total psychophysical mechanism is less complex in animals, the 
attitudes when they appear will be relatively simpler and less 
complicated with conscious elements than is the case with humans. 
There has been no small contribution with reference to the effect 
of reward and punishment upon the development or inhibition of 
response tendencies. In these cases the interpretation has been 
that pleasantness was associated with reward and unpleasantness 
with punishment; hence there was a different behavior tendency 
because of the different attitudes brought about by these incen- 
tives as stimuli. Watson presents some figures relative to the 
effect of reward and punishment on animal response. He says 
with reference to these results that, ‘It would seem from work 
on the white rat, when a habit of responding positively to the 
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brighter of two lights was desired, that punishment for failure 
and food for right response gives the most advantageous situation 
for the rise of habit”? (153). Numbers of other factors have 
been studied in the case of animal behavior which factors proved 
to be effective in modifying the behavior of the animals studied. 
It seems to the writer that studies of the effects on behavior of 
physiological changes, toxic conditions, etc., have a direct relation 
to this problem, for such modifications interpreted in terms of the 
organism produce a different behavior tendency or attitude on 
the part of the animal reacting. A complete review of this litera- 
ture would be out of place and unnecessary here, but the writer 
wishes it considered in this connection (142, 143, 147, 153, etc.). 


7. Point of view and problem of the present investigation. 


The aim of the present investigation is to discover if possible 
the direction in which a response to a particular situation is varied 
with certain definite attitudes selected for study. The experi- 
menter is not concerned so much with the nature of the conscious- 
ness that makes up the attitude as with the objectively determin- 
able modifications of response brought about by the presence of 
the particular attitude. Attitude is defined for the purpose of 
this experiment as an intellectual affair which may or may not be 
complicated by emotional elements. The nature of the particular 
localized response to a definite situation is determined by the 
situation, by the hereditary nature of the mechanism of the 
organism, and by the modifications of that mechanism due to 
the life history of the organism. Attitudes are ideas or meanings 
which have been set off in the organism by external and preceding 
or accompanying determination. These ideas do not characterize 
the particular situation, but do characterize the immediate nature 
of the responding organism. They may, therefore, vary the 
nature of the response which the situation brings about. These 
ideas likewise may or may not remain in the consciousness of the 
individual. If not conscious, the writer would prefer to think of 
their functioning as purely on the physiological level. 

The writer would classify attitudes as intellectual and emo- 
tional. In both cases the attitude is a meaning or idea developing 
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in the organism from situations in the environment. The 
intellectual attitude modifies the direction, of the response in 
the direction of the modifying idea. The emotional attitude 
modifies the response but this modification is due only indirectly 
to the idea causing the emotion but directly to the emotion. 

The present investigation selects one of each of the above types 
of attitude for study: (1) The “intellectual ’’ attitude selected is 
studied with reference to its effect upon the response that occurs 
to a situation where reasoning or generalization is possible; (2) 
the “emotional ’’ attitude is studied with reference to its effect 
upon the response to a situation where memory only is required. 
(1) The “intellectual attitude” is brought about by the idea in 
the mind of the subject that a generalization 1s possible; (2) the 
“emotional attitude’ is brought about by introducing a control 
of the situation that leads the subject to believe that he is better 
or poorer in the performance of some task than other members of 
Mis own group. 


5. Control of situations bringing about attitudes being studied. 


One of the essential conditions in such a study seems to the 


writer to be that the subjects reacting must have their attention 
directed to the task that they are to perform rather than to the 
attitude being studied, otherwise the process becomes artificial 
and not necessarily characteristic of the normal functioning of the 
attitude. Previous experimenters have, in some cases, instructed 
a subject to assume a particular attitude (“ friendly,” “ pugna- 
cious,’ etc.). The attitudes in these cases were defined only by 
the verbal term or name of the attitude and did not represent the 
attitude as the response due to the idea which the subject arrived 
at in the natural course of his experience and which brought with 
it the behavior tendency on his part defined as his attitude. Such 
experiments have been of unquestioned value, but the response 
being studied does not, in the writer’s mind, parallel the response 
occurring when the subject’s attitude develops from the nature of 
the situation which is under the control of the experimenter, but 
this control is unanticipated by the subject and therefore not a 
matter of focal attention (87, 138). Therefore, throughout these 
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experiments, the subject has been doing some particular task of 
learning which has been selected for the observation of the effect 
of the presence of the attitude on the learning of the task. The 
results are to be considered as tentative rather than conclusive in 
the several directions of their reference. 


III. DescriIPTION oF EXPERIMENTS 


Our experiments consisted of two separate and distinct series. 
The first series had to do with the study of a purely intellectual 
type of attitude, and the second series with the study of an attitude 
of a type likely to have emotional accompaniments. In both 
series of experiments the attempt was to afford a satisfactory 
problem for learning and, by varying the control of the situation 
bringing about the attitude, to produce results of an objective type 
that could be compared. Throughout, the attempt was to get a 
naive response from the subject. In every case the subject was 
led to believe that the problem of learning was the problem being 
investigated, and not to suspect that the attitudes were under 
observation. 

The two ideas selected for investigation were: (1) the idea 
that a generalization is to be expected from a series of separate 
problems being solved; (2) the idea that one is better or poorer 
in the performance of a particular task than other members of 
one’s own group. ‘These two ideas were studied both in relation 
to the changes produced in conscious functioning and behavior 
at the time of learning and in relation to their value when recall 
was attempted at a later time. The experiments having to do 
with the first idea are reported in Part I, and those having to do 
with the second idea are reported in Part IT. 


1. Study of “ Intellectual Generalization ”’ Attitude 
A. Introduction to Experiments I, II, and HI 


a. Statement of problem. 


The problem of the first series of experiments was to study the 
effect upon the process of generalization of the idea that a gen- 
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eralization was to be expected. This necessitated the comparison 
of the results given with this idea, with results with the same 
task but with the idea varied. Three variations of the idea were 
presented. The main problem and type of group were kept con- 
stant and comparisons made of the objective learning records. 
The three variations of this attitude selected were those resulting 
from the following ideas: (1) no idea other than that given by 
the nature of the material or the habits of the subject that a gen- 
eralization was to be arrived at by the subject; (2) an idea given 
in the form of a verbal instruction that, in addition to solving the 
individual problems, a generalization was to be expected and 
looked for; (3) an idea that a generalization was present and that 
it would be given outright by the experimenter to the subject. 

The problem was also to find out whether individuals of dif- 
ferent mentalities and different chronological ages reacted in the 
same manner to these variations of attitude. Also, the experi- 
menter wished to discover the effect of the attitudes when the 
generalizations have different degrees of complexity with relation 
to the subjects generalizing. 

The problem included the task of selecting appropriate material 
and of devising a procedure that would bring the attitudes in ques- 
tion under control. It also required that some method be worked 
out for treating results secured in such a manner as objectively to 
clarify differences, if such existed, in behavior with the different 
attitudinal responses. 

The subject’s task, in every case, was to follow the instruction 
arranged for the experiment and to solve a definite series of 
problems. 


b. Selection of materials. 
(1) Characteristics demanded of such materials. 
It was necessary, in selecting materials for the following 
experiments, that certain factors should be considered. 
(a) Unity: The material selected should possess certain char- 


acteristics of unity which would assure the development of a 
generalization. 
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(b) Wide range of applicability: The material should be se- 
lected with a view to its applicability to individuals varying widely 
in mentality and chronological age. 

(c) Different forms of the same material: The material 
should be of such a type and so arranged as to allow for the pres- 
entation of successive series of the same type, that is involving the 
same general features. This was necessary in order to allow for 
continuing the presentation of the same material, until either a 
generalization had been developed by the subject, or, until such 
arbitrary time limit as the experimenter felt desirable to place 
on the learning, had elapsed. 

(d) Avoiding variable attitudes already established: The 
selection of materials should be such as to avoid the recall of con- 
crete situations with variable emotional responses on the part of 
subjects used. ‘The experimenter found it necessary to discard 
some of the material that was otherwise of great interest because 
of the attitudes built up in the responses of the adult subjects to 
situations having a resemblance to the material in question. This 
material will be referred to later and its particular attitudinal 
difficulty elaborated. 

(e) Completion within a reasonable time: In order that 
enough cases might be included to give some statistical validity 
to the results, the material selected for arriving at a generalization 
should allow for arriving at the generalization within a reason- 
able time and with a reasonable number of presentations of the 
material selected for use. 

(f{) Should not permit of immediate generalization: The 
material selected, while not too difficult, should not allow for 
immediate generalization on the part of the subject being studied. 
This characteristic is necessary in order that the learning of such 
material shall afford differential results which shall allow for com- 
parisons of quantitative and qualitative changes in the process of 
generalizing with the difference of attitude. 


(2) Materials available for use. 


Materials possessing some of the characteristics desired had 
been arranged by Fisher (8) and also by Hull (11). Kuo (73) 
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used materials resembling these of Hull. The Yerkes’ material 
of the multiple choice type also could be adapted to this 
purpose (168). 

Fisher’s material: This material was made up of four serial 
groups of drawings. ‘The names used to designate these groups 
were, ".zalof,'*)"/deral,” “\tefoqyi and i kareg iach? group 
contained 10 drawings. Each drawing was made on a sheet of 
white cardboard 20.5 cm. by 12.5 cm. Under each drawing the 
meaningless group name was printed. The 10 cards of each series 
were bound together in booklet form. Facsimile reproductions of 
these drawings are given in the appendix to Fisher’s experi- 
ments (43). 

The material just described did not satisfy all of the demands 
of the present investigation. It offered problems with the unity 
necessary to assure the development of a generalization, but did 
not satisfy the demands of wide range of applicability, different 
series of the same difficulty, and possibility of completion. within 
a reasonable time. 

Hull’s material: Hull’s material was a series of 144 Chinese 
characters. These characters were taken from the Chinese dic- 
tionary and adapted to the purposes of Hull’s experiments. The 
individual characters were drawn in black ink on cards 2 in. by 
lin. They were presented to the subject successively by means 
of a specially constructed apparatus. The subject responded to 
each character by speaking a particular nonsense syllable. Twelve 
series of 12 characters each were arranged. The serial order was 
3a random one. Equality of difficulty was not attempted in the 
arrangement. Successive sets showed increasing complexity of 
the extraneous data from which the meaningful elements must be 
abstracted. Facsimile reproductions are given in MHull’s 
report (93). 

Hull’s material was very suggestive as was his procedure in 
presenting the successive members of the series and his method of 
recording the responses given. Nevertheless, it seemed best to 
the writer to attempt the production of a different type from that 
which was described by Hull. Greater simplification was desirable 
both because of the wide range of applicability due to the differ- 
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ences of intelligence of subjects to be used, and because of the 
time limits that the experimenter felt it necessary to set in the 
learning. 


(3) Materials tried out and discarded as not satisfying the 
demands of this experiment. 


In every case, the point of the arrangement of these materials 
was to satisfy the demands as outlined. These were; a unifying 
idea allowing for a generalization, a wide range of applicability, 
the possibility of arranging as many forms as necessary of the 
same type of material, completion within a reasonable time, mate- 
rial not permitting of immediate generalization, and material that 
does not call up emotional associations. 

It must be kept in mind that the copy had also to offer some 
series of individual problems which would hold the attention for 
their solution. In addition it had to offer the opportunity for 
generalization. This material, therefore, had to be arranged, either 
as a series of memory exercises, or as a series of individual rea- 
soning problems. Also, since the problem was to study modifica- 
tions induced in the process of generalization when variations in 
the ideational attitude were present, the first problem was to 
arrange material which offered a process of generalization and at 
the same time afforded a possibility of recording variations in the 
process of generalization produced by the different attitudes. 

The experimenter wished if possible to use mathematical mate- 
rial, or rather, mathematical exercises involving the evolution 
of number concepts and relationships. Several forms of arbi- 
trarily arranged number sequences of an algebraic type were 
tried out with a group of university students and with a group of 
nine year old children. These groups, used for trying out the 
various materials were the’ same kinds of subjects that were used 
in the main experiments.’ 

A number of factors made the mathematical situations undesir- 
able for use. The chief of these factors were, its too great diffi- 

1 None of the subjects used in trying out materials were used in the main 


experiments; therefore there was no interference or prepractice on the part of 
the individuals acting as subjects. 


22 ELLEN B. SULLIVAN 


culty for learning in the time allowed, the impossibility of 
originating enough forms of the same type of material of equal 
difficulty, and the unsatisfactory emotional response of a large 
group of university students to this situation because of its resem- 
blance to algebraic experiences which had evidently been unpleas- 
ant in a large number of cases. 

The attitude of the adult trial group to this mathematical situa- 
tion was in itself an interesting incidental result of this preliminary 
work. The subjects reported immediately and spontaneously that 
this type of material (mathematical) was unpleasant, and several 
made the statement that they never could do anything with mathe- 
matics and therefore possibly never would be able to learn this. 
Since the same type of algebraic processes had no such response 
from the children used in the trial group who had yet to go 
through the experience of acquiring number concepts of the more 
complex types, it seems that the adult attitude must have developed 
from continued unsatisfactory experiences in attempting to de- 
velop number concepts, thus developing a conditioned emotional 
response to anything resembling these unpleasant experiences. 

The experimenter attempted, by cloaking the mathematical 
processes in verbal form to overcome the difficulty of emotional 
attitude on the part of the adult group. The resulting material 
was still not possible to use because of the time taken to complete 
the process and the difficulty of arranging methods of scoring that 
would bring out differences in the mental processes. 

The next attempt was to originate some material of a geo- 
metrical nonsense type with verbal associations. This was follow- 
ing more closely the procedure of previous investigators. Several 
excessively difficult forms of this material were tried out and 
discarded before the materials finally used were selected. “Two 
sets of the more difficult type are reproduced (pp. 24, 26). 

On the following pages are given in abbreviated form samples 
of materials of geometrical type tried out and discarded. These 
were similar in type to exercises which were adopted. 
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Samples of materials tried out and discarded as not satisfying 
the needs of this experiment. 


These materials were arranged and tried out in the order in 
which they are presented. The chief reasons why, these materials 
were not found satisfactory to use were: (1) their too great 
difficulty, (2) their generalization required too great a time, (3) 
in some cases they did not allow for duplication in type to produce 
enough different forms of the same material, (4) some were 
related to previous unpleasant experiences, as in the case of the 
mathematical materials with adults, and (5) in some cases the 


Fic. 1. Meaningful and meaningless figures used in arranging Material E: 

1. These three figures were related to nonsense syllables. These syllables 
formed the first syllable of nonsense names. 

2. These four figures were related to nonsense syllables. These syllables 
formed the last syllable of nonsense names of which the first were the beginning 
syllables. 

3. These figures were introduced as elements to be ignored. (Nonsense 
memory material from Seashore 173.) 
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results did not permit of scoring that would make possible com- 
parisons of a quantitative nature. 

The raw material is presented here with no description of 
the manner in which the accompanying attitude could be con- 
trolled. This procedure is outlined fully in relation to the material 
finally selected for use. Samples of the materials of a geometrical 
type follow. Mathematical materials A, B, C, D, are not repro- 
duced as they were less closely related to the material finally 
selected. 


aE sf by INN PR 


© wirzo 


VeEZO virzo 


Fic. 2. These figures are illustrations of the individual members of series 
made from the combinations of nonsense syllables, figures, etc., shown pre- 
viously. Several series of 15 members each were arranged. Series I was as 
follows: virzo, vezo, rozo, venu, ronu, virnu, venu, rona, virna, vena, rona, 
virsi, vesi, rosi, virsi. Samples of figures used. 
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Material A—Arbitrarily arranged number sequences of algebraic 
type. 

Material B—A different arrangement of the algebraic material 
allowing for more forms of the same type. 

Material C—(I) A special arrangement of memory material. 
The generalization offered involves simple counting. 

Material C—(I1) Same arrangement as C (1) in verbal form. 

Material C—(II1) A second form of the same type as C (1) and 
Cee LT). 

Material D—(1) An arbitrary arrangement of numbers having 
a simple addition and subtraction relationship. 

Material D—(II) Reproduction of Material D (1) in verbal 
form. 

Material D—(III) Reduction of Material D (IT). 

Material E—Gecmetrical nonsense material with verbal asso- 
ciations, not used in experiments described (figs. 1 and Z). 

Material F—Same as E but less complicated, not used in experi- 


ments described (figs. 2 and 3). 


Material F. This material was composed of geometric figures 
having nonsense names. Three meaningful elements were used. 
The order in which they were arranged was also significant. 

(a) The three figures were related to nonsense syllables (fig. 3). 
The order in which the syllables occur in a particular nonsense 
name is determined by the space relation of these three elements. 


ve 


Fic. 3. Forms related to nonsense syllables. 


The one outside comes first, the one next to the outside comes 
second, and the inner one last. This material in modified form 
was used. The second figure had to be changed to one not over- 
lapping in order to simplify the problem. 

(b) The unrelated elements that had to be ignored in arriving 
at the generalization were: all facts of color, outer irregular bor- 
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ders, relative size of figures and other irregular lines introduced 
in the middle of the figures. 

(c) Figure 4 reproduces Series I of the material arranged with 
this plan. 

(d) One of the most interesting results in the try out of 
Material F was that only three of sixteen subjects succeeded in 
any reasonable time. Two of the three werd adults with highest 

1. ro-ve-mi 


20 mnu-ro 
a a 


Fic. 4. Series 1—Four series of 8 members each were arranged and tried 
out. The lines were drawn in color. Two or three colors were used in each 
drawing. 


oy a a 
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scores on the Thorndike Group Test and one was a nine-year-old 
child with an I.Q. of 135. The difference of age seemed less 
important than the fact of brightness or intelligence as measured 
by these tests. 


(4) Materials finally adopted: 


Three sets of generalization materials and two sets of purely 
memory materials were used in the experiments whose results 
are reported here. Following the general plan described before for 
the selection and arrangement of copy and eliminating charac- 
teristics which made for dissatisfaction with the materials dis- 


ga ma sa 


Fic. 5. Meaningful characters and their associated nonsense syllables. 


carded, the writer finally selected materials which had the follow- 
ing characteristics and were arranged in the following manner: 

(a) Material I. The geometric nonsense type of material hav- 
ing verbal associations with geometric figures, and extraneous 
geometric features introduced to complicate the situation, was the 
type finally arranged and adopted. 

Significant factors: Three meaningful elements were used, each 
of which was associated with a syllable name. The accompanying 
figure gives facsimile reproductions of the meaningful characters 
together with the syllable names related to each. 

The second significant factor introduced was the order of the 
figures and syllables. The order used in this, the simplest form, 
was from left to right. If no character was allowed to appear 
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alone in a situation, this would allow for the arrangements of 
the significant elements shown in fig. 6. 


Nonsignificant elements. By introducing extraneous meaning- 


less elements, the appearance of the twelve possible combinations 
was made to vary. This increased the amount of material and 


a aa 
= i) »0egasa 
SH? os gamasa 
z 0 H..-gasama 
FiO ...masa 
Fd %.. maga 
HGS ...masaga 


HF ?. eemagasa 
0 H eee Sana 


0s oe Saga 
(Hs »- esamaga 
p SH + ++sagama 


Fic. 6. These are the 12 possible combinations of the meaningful elements 
selected. Order is from left to right. 


made the situation, from which the abstraction of meaningful 
elements was to occur, much more complex. The nonsignificant 
factors were as follows: 


Color: Six colors were used. These were orange, red, yellow, 
blue, green, and brown. Each of the twelve combinations 
was reproduced in each of the six colors. 

Size: Two different sizes of each combination in each of the 
six colors was used. A larger and a smaller size was made 
in each case. | 

Relative position: The relative distance apart and the position on 
the card of the elements were varied at random. 

An irregular black outer border was drawn on each card. 


a 1 
ei A as 
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Resulting combinations: By using 12 meaningful combinations 
and varying each in color (six colors used) and varying each 
combination with each color in size (two differences of size), 
it was possible to produce 144 separate members of the material 
having the characteristics desired. 

Order of members in successive series: The order of members 
in successive series was arranged by making all of the cards of 
any one member (for example gasa, see fig. 7), respectively, red, 
green, blue, orange, yellow, brown, in each of two sizes, large and 
small. From these 12 packs of cards of the 12 members (random 


Fic. 7. Characters, called ga-za. 


arrangement of elements within the pack) rearrangements were 
made which took one from each of the types of syllables with a 
random arrangement of the color and size of the figure. This 
resulted in 12 series of materials, each series of which contained 
each meaningful member once and a random arrangement of the 
meaningless elements. 

Final rearrangement: Placing these 12 series of cards in the 
order just described, the final arrangement was accomplished by 
separating the cards in the order in which they occurred at this 
time, into packs of 8 cards each. This meant taking the first 8 
cards of the first series of 12, for series I of the final arrange- 
ment, the last 4 cards of the first series of 12 cards and the first 
4 cards of the second series of 12, for series II of the final 
arrangement, etc. The result was 18 series of 8 cards each. 

The purpose of this final rearrangement was to produce a series 
of 8 cards each and to break up any regularity of the names of 
the members of any particular group. It would not, therefore, 
be possible to anticipate completely the names to be used in suc- 
cessive series by those used in previous series of the same material. 
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Final combinations and the order in which they occurred: 

The final combinations and the order in which they occurred 
are reproduced in detail (p. 31). 

Note on irregularity: Material I, set I, member 4 and member 
5, as originally used, were opposites of one another. This resulted 
from the method of arrangement described. This was allowed 
to remain, as the material was used with two groups of subjects 
children and adults. It offered valuable information with respect 
to the nature of the process, showing those who took advantage 
of the association offered and those not taking advantage of it. 


Serles /; a) 


: ita 
ARIEL 
RESSEA All 
tie 67 


Fic. 8. Meaningful elements. Material I (see Fig. 5). 
Order from left to right. 


Meamingless elements: Color, size, relative position. Figures were drawn in 
color. Numbers indicate colors used. 1—red, 2—green, 3—blue, 4—orange, 
5—yellow, 6—brown. 


a 


Order significant. 
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For the third or Adolescent Group, this irregularity was corrected 
by exchanging one of the members of set 9 with member 5 of 
the first set. 

Size and nature of the material: The nonsense material 
described was presented on heavy white cardboard sheets 6 in. 
by 4 in. The nonsense characters together with the irrelevant 
material were drawn carefully on these cards. The figures were 
easily and strikingly visible to the subject. The nonsense name 
of the particular figure was printed at the bottom on the back of 
each card. It was thus clearly visible to the experimenter as the 
card was exposed, but not visible to the subject. At the upper left 
corner of the back of the card was printed the number of the 
series and following this the number of the card in the series. 
In addition to the 8 cards of each series a cover sheet of the same 
type and size of card was used to cover card number one. 

Material I. Reproductions of some of the figures in the suc- 
cessive series of this material are given in fig. 8. 


No. 
Set 1 2 3 4 5 6 7 8 
eet gasa magasa samaga maga magasa saga gamasa masa 
eh gasama samaga sama masaga masa samaga saga samaga 
et cis sama magasa maga gama  gasama gasa masaga gamasa 
Bail ays, saga gasama gamasa sama samaga magasa maga masaga 
Supers gasa samaga gama masa gamasa gasa maga sama 
ean gasama masa gama masaga samaga saga samaga magasa 
ae gasama gamasa masaga masa maga _ gasa sagama gama 
2 PAULA sama magasa saga gamasa sama  samaga gasa samaga 
NE eae samaga gama gama magasa saga gasama maga masa 
TORS samaga sama magasa gamasa saga gama gasama gasa 
i RAIL masa samaga masaga maga maga gasama gama sama 
TDs, gasa masaga sagama magasa masa saga samaga gamasa 
TS sagama gasa masaga gasama saga gamasa magasa sama 
Lt ce eae samaga gama maga masa gasama gamasa masaga magasa 
1 ee gama samaga saga gasa samaga masa maga sama 
TOS ae sama = gasa maga samaga saga mesa gama  gasama 
eee samaga gamasa masaga magasa masa gama sama samaga 
Toe iets gasa gamasa gasama saga magasa masaga maga samaga 
(b) Material II. The same geometric nonsense type with 


verbal associations made up Material I]. The chief aim in 
arranging this material was to keep the idea involved of the same 
relative complexity but to vary the intricacy of the situation from 
which the abstraction must be made. 

Significant factors: Three meaningful elements were used as 
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with Material 1. Each of these elements was associated with a 
syllable name. The order was significant, being the order from 
left to right. Following are the meaningful characters, together 
with the syllable name related to each. 

The three small lines at the bottom of the picture gave the key 
to the name. The color of the line was the significant factor: 
de ———— (blue) ke ———— (red) le ———— (green) 

There are twelve possible combinations of these elements, if 
no character is allowed to appear except in combination with at 
least one other character. The following are the twelve possible 
combinations: 


deke blue, red kelede red, green, blue 
dele blue, green kedele red, blue, green 
dekele blue, red, green lede green, blue 
deleke blue, green, red leke green, red 
kele red, green ledeke green, blue, red 
kede red, blue lekede green, red, blue 


The order of reading is from left to right. 


Nonsignificant elements: In the same manner as with Material 
1, by introducing extraneous elements that have no meaning for 
the situation, the appearance of these elements may be made to 
vary and the number of possible different complications from 
which the abstraction is to be made may be indefinitely increased. 
The nonsignificant features introduced to complicate the situa- 
tion were as follows: (1) Twelve of the figures used by Seashore 
for memory material were used (173); (2) the colors of figures 
were varied. Six colors were used, namely, ,brown, violet, red, 
yellow, green, blue. 

Each of the 12 nonsignificant figures appeared 12 times, each 
of the six colors was used twice. 

Resulting combinations: Each of the meaningful elements 
appeared once with each of the 12 different figures and a random 
order of the colors of these figures. The final combinations 
resulting were 144. These were arranged in 12 series of 12 
cards each. The series contained each meaningful combina- 
tion once. 


Seine a 
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Final rearrangement: The final rearrangement was the same 
as that described as used with Material 1. Sets of 8 cards were 
selected. These final combinations and the order in which they 
occurred are reproduced below. 

Size and nature of the material: The material described was 
drawn carefully on white cardboard sheets 6 in. by 4 in. The 
nonsense name was printed clearly on the back at the bottom 
of the card so as to be visible only to the experimenter. The num- 
ber of the series and the number of the card in the series was 
placed over card 1 of each series. 

Material II. Facsimile reproductions of some of the figures are 
given in fig. 9 (p. 34). The names related to the successive 
figures are as follows: 


Set 1 2 3 4 5 6 7 8 
Laan deleke  leke lekede deleke kele dekele lede deke 
Detar kede ledeke kedele dele dekele kelede dele deleke 
Oates deke kede kedele leke lekede lede ledeke  kele 
2 ea kele deke lekede dele kelede kede kedele ledeke 
Leer leke dekele deleke lede kedele lekede lede ledeke 
Gli ie kelede deke kele deleke leke kede dele dekele 
Teigelint kedele lede leke lekede deke ledeke dele kede 
Sys 8 kele kelede dekele deleke kele kede deleke lede 
OR kedele kelede deke ledeke dele lekede leke dekele 

10.....kede kelede ledeke kele dele deleke deke lede 

1 a) ere dekele kedele leke lekede dekele lekede lede kele 

PZ cic: kedele ledeke kelede dele leke deke deleke kede 

1 ee kele kede deke lekede leke kedele dekele lede 

ae ea deleke kelede dele ledeke kede leke kele ledeke 

Loewe dele lede lekede deke kedele kelede dekele deleke 

V6 eps oye kelede kedele dekele Jledeke deleke deke kele lede 

5 a lekede kede dele leke lekede kede kelede kedele 

18.2.9 0k8 lede kelede dekele dele ledeke leke deke kele 


(c) Material III. This material was of the same type as 
Material I and Material IJ, except that the complexity was 
increased in order that the problem of abstraction might be more 
difficult. 

Significant factors: Three meaningful elements were used. 
Each element was associated with a syllable name. The meaning- 
ful elements together with the syllable name related to each are 
shown in fig. 10 (p. 35). 

Order of occurrence of the elements was also significant. The 
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Serves / “A 3 


Fic. 9. Meaningful elements. Material II. The two or three small colored 
lines at the bottom of each figure. Each color of these lines is related to a 
syllable name. 

blue—de green—le red—ke 

Meaningless elements. The figures above the small lines are meaningless. 
Their color is also meaningless. The first member is dekele. 

Key to colors. Numbers above refer to figures. Numbers below refer to 
small lines. 1—red, 2—green, 3—blue, 5—yellow, 6—brown, 7—violet. 
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order was from the outside toward the center. The 12 possible 
combinations of the elements are shown in fig. 11. 
Nonsignificant elements: Extraneous elements were intro- 
duced to complicate the situation. The nonsignificant elements 
were as follows: 
Colors were introduced in great variety. The only regularity 
in the introduction of this factor was to make the colors of the 


iS & 


Fic. 10. Meaningful characters and their associated nonsense syllables. 


three-syllable word figures solid and those of the two-syllable 
word figures in outline. 
In the case of the two-syllable word figures, an outer irregular 
rectangular border was introduced. This had to be ignored. 
Resulting combinations: Enough different color combinations 
were introduced irregularly to allow for the appearance of each 
of the 12 possible combinations of meaningful elements 9 times. 


tuva 


rotupa ropatu paro patu parotu paturo 


Fic. 11. Showing the arrangement of the meaningful characters in the con- 
struction of the nonsense words. 
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These were arranged in 9 series of 12 cards each. Each such 
series contained in different random orders one each of the 12 
possible combinations of elements. 

Final rearrangement: These series of 12 were divided into 
series of 6 cards each. Thus 18 series of 6 members each were 
furnished. 


Card numbers 


verves numbers 


Fic. 12. Meaningful elements. Material III. Each of the following geo- 
metrical figures is related to the nonsense name just below it. 


tu pa ro 
Meaningless elements. Color is introduced in a random way. An irregular 
rectangular line is used around each figure of the two syllable word type. This 
is to be ignored. 
Key to colors used: 


Solid colors Colored lines 
pink | | | | | red —l 
yellow == blue —3 
blue //// brown —6 
brown 4 orange —4 
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Size and nature of the material: The figures described were 
drawn carefully on white cardboard sheets 6 in. by 4 in. and 
arranged in series as described, for Materials I and II. 

Material III. Facsimile reproductions of a few figures in the 
successive series of this material are reproduced in fig. 12 (page 
36), and the names related to the successive figures are as follows: 


No. 
Set 1 2 ] + 5 6 

fhe es LSAT tuparo rotu parotu patu paro turo 

PA S| ae ae tuparo rotupa ropa ropa paro turo 

Se ee Shs ropatu tupa turopa patu paturo rotu 

LE ned sae rotu paro ropa turo tuparo tupa 

Duna wea 23 parotu paturo patu rotu tuparo paro 

Gon Set ears patu ropatu tupa turo ropa rotupa 

oma aii hye patu ropatu paro rotu paturo tupa 

rollte 4 ee turo ropa parotu patu tupa paro 

LS te aA the re ropa turo rotu rotupa turopa tuparo 
BO wacrubaa., 2 rotu turo patu paro tuparo ropa 
LR an li turopa tupa parotu turo rotu ropa 
12) eee paro patu paturo rotupa tupa ropatu 
13.) ae patu rotu tuparo ropatu ropa tupa 
BASIE ENN paro paturo turo rotu turo paro 
Be ae antes tupa patu parotu turopa ropa rotupa 
Vokes sie ARs tuaro paturo paro rotu patu turopa 
SI NUAL ol le tupro ropa tupa turo patu ropatu 
it ie a a rotupa ropa parotu tupa paro rotu 


(d) Material of a purely memory type used for comparative 
purposes. It was thought desirable to use; along with the material 
of a type allowing for generalization, some type of purely memory 
material. This would allow for comparison of the two processes 
and for checking on control of memory in the groups used. The 
type of material chosen for this purpose was the ordinary type of 
nonsense syllable series well known in the psychological labora- 
tory. The same method of arranging these series was used as 
that described by Ebbinghaus (38). A vowel between two con- 
sonants was the unit of the series. All possible three-letter com- 
binations of this sort were arranged by the experimenter. These 
were typed on small slips of paper. The experimenter then drew 
out these syllables, which had been shuffled together in a box, 
discarding those which had obvious associations. In this manner 
a number of satisfactory series of nonsense syllables was arranged. 

Two series of such nonsense syllables, used in these first three 
experiments, contained 8 syllables each. The two series that were 
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used throughout and on which learning results are reported are 
as follows: 


Nonsense Syllable Series I 
HOX CER) PAP’ “MER” “DOF TRE @ x15 BA] 


Nonsense Syllable Series II 
BWiG YR EMO  “LLR ia VV OAUP OUND INGO Z NT ie CAMO aN tS re 


Booklet used for presentation of syllables: Nonsene syllables 
described were arranged in booklet form. These booklets were 
of the type described by Fisher as worked out under Baird’s 
direction. The booklets were made of white cardboard pages 
6in. by 9in. The individual letters of the syllables were of 1 in. 
black type, the letters being pasted on the cardboard sheets 1 in. 
apart horizontally in the center of the page. A cover sheet was 
used. Indentations were cut in each card to allow for easily turn- 
ing the successive pages. The separate pages of the booklet 
were fastened together with gummed tape as described by 
Fisher (43, 171). 

(e) Mental tests used in equating groups. In equating groups 
on the basis of intelligence for the purposes of this investigation, 
the Thorndike Intelligence Examination for High School Gradu- 
ates (175) was used in the case of the university students and 
the Stanford Revision of the Binet-Simon Test (174) in the case 
of the two other groups studied. All intelligence records are 
given in terms of one or the other of these twoi tests. 


c. Groups used as subjects. 


Three groups of subjects were used in the experiments reported 
here. They are referred to in Experiment I as Children, in Ex- 
periment II as Adolescent Group, and in Experiment III as 
Adult Group. 

(1) Children; general nature of this group: This group con- 
sisted of 39 third-grade children, of whom 26 were boys and 
13 were girls. The mean of chronological ages for this group 
was 9.1 years, with a range from 8.1 years to 10.5 years and a 
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standard deviation for the group of .625 years. The mean of 
mental ages (Binet-Simon, Standard Revision) for the group 
was 10.1 years with a range from 7.6 years to 13.5 years and 
a standard deviation for the group of 1.15 years. The mean of 
intelligence quotients was 112.4 with a range from 86.6 to 145.7 
and a standard deviation of 14.0 points. 

(2) Adolescent; general nature of the group: This group con- 
sisted of 48 boys at the Whittier State School. The mean of 
chronological ages for this group was 15.8 years with a range 
from 15.5 years to 16.5 years. The standard deviation for this 
group was .278 years. The mean of I.Q.’s for this group was 
79 with a range from 567 to 98. The standard deviation was 
9.9 points. The I.Q. rather than the mental age was used here 
because in some cases the [.Q. was the grade recorded where the 
test record was sent with the boy. Since the chronological age 
range was so narrow, the equating in I.Q. indicated an equation 
in mental age. The mean of mental ages would be 12.6 years 
with a range from 8.9 years to 15.6 years. 

(3) Adult; general nature of this group: As originally selected 
this group consisted of 30 subjects. Each member of this group 
was of senior or graduate standing and had taken two or more 
quarters of work in general or. experimental psychology or both. 
Due to the unavoidable absence of the experimenter for the last 
two weeks of the quarter in which this part of the experiment 
was carried on, the work was not completed in all of its detail. 
Therefore, the final group consists of 17 subjects, 8 women and 
9 men. The mean of scores, on the Thorndike Intelligence 
Examination for High School Graduates, which test had been 
given upon their entrance to the university, was 79.4 with a range 
for the group from 55.9 to 105.7. The standard deviation was 
13.6 points, and the chronological age range from 18 to 21 years. 


1 This range does not represent the population of the State School at 
Whittier. The boy with 56 I.Q. was kept only temporarily until his low 
mentality was discovered. Also the particular sixteen-year-old group 
selected for this experiment did not include the highest intelligence scores 
in the school. 
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d. Procedure in these experiments. 


(1) General outline of procedure. The different groups de- 
scribed above were taught the materials referred to as Material I, 
Material II, and Material III, in the following manner: The 
experimenter sat at a table opposite the subject. The room was 
well lighted and quiet. In the case of the children the work was 
done in a quiet basement room in the Palo Alto schools and in 
a small outdoor school room at the Palo Alto Military Academy. 
The children were sent for in the order and at the time desired 
by the experimenter. The work with the adult group was con- 
ducted in a laboratory room arranged for that purpose. In the 
case of the Whittier group the work was done at the State School 
in one of the small rooms in the Research Department. 

The experimenter gave the subject the particular instruction 
applicable to the variation in attitude being studied (p. 41). 
Material I, II and III, Instruction I (Method I, p. 41), Set 1 of 
the particular material being learned were presented in the order 
shown in the tables of the materials (pp. 31, 33, 37). Each 
card in the series being learned was exposed for a 5-second inter- 
val. At approximately the middle of the interval, the name of 
the picture was pronounced by the experimenter. The name was 
read from the back of the card being shown. 

The timing was done with a stop watch, which was placed near 
the experimenter on the table. A silent pendulum had been 
tried out, but it was found that the stop watch, both as an auditory 
and as a visual stimulus, was better, as well as being easier to 
transport and use under the varying conditions of the experiment. 
Presenting the series of cards for 5-second intervals took 40 
seconds to present one series of Materials I or II, and 30 seconds 
of Material III. An interval of 20 seconds was allowed between 
the successive trials or presentations of the same series. After 
the first presentation, the subject was instructed to attempt the 
pronunciation of the name before the experimenter. The series 
was considered learned when each name of the entire series could 
be pronounced correctly in the interval allowed, in two successive 
presentations. The generalization was considered formed when 
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an entirely new series could be named correctly twice in succession, 


that is on the first two presentations of the series. This is a 


simplification of the procedure described by Hull (53). 

(2) Method of recording results. Each response was recorded 
on a record sheet within the view of the subject on the table in 
front of the experimenter and within the view of the subject. A 
plus sign indicated a correct anticipation of the name, a minus 
sign indicated an incorrect anticipation or an omission. 

(3) Control of attitude by instruction. The following varia- 
tions in instruction were used to stimulate the particular attitudinal 
response being studied. These variations in instruction are 
referred to as Method I, Method II, Method III. 

Method I. The subject was instructed to learn the names of 
the members of the particular series being shown to him. He 
was told to notice the pictures so that he could remember them 
when he saw them again. Also he was particularly instructed to 
attempt to say the name before the experimenter as soon as 
possible. 

Method II. The subject was given the same instruction as in 
Method I with the added instruction that he was to notice common 
elements in successive pictures and to keep in mind the idea that 
a generalization was possible and could be found if looked for. 

Method III. This method differed from Methods I and II in 
that it was a demonstration by the experimenter of the generaliza- 
tion using the successive presentations of the material as illus- 
trations. The number of such presentations had to be determined 
arbitrarily by the experimenter ; therefore, in each case, the num- 


ber of presentations by this method was the same for all of the 


members of the particular group studied. The attempt was to 
give such a number of repetitions as would make the results with 
this method comparable with those by Methods I and II. The 
check used on the attention of the subject during this process was 
to require that he correct two errors of pronunciation on the 
part of the experimenter, which errors had been intentionally 
inserted in the third and last trial. Also, he was required, at 
the end of the number of presentations arbitrarily decided upon, 
to give the name of the first two members of the next series. In 
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no case, of any of the groups used, was the subject unable to do 
this. The purpose of this control was to assure the experimenter 
that the subject was attending throughout. | 

The number of presentations with Method III was, for the 
Group of Children with Material 1, 10 successive presentations 
of ‘Series iil and Tih Phisveaves SO" triaisviny aleve or ne 
Whittier Group, with Materials I and I], the number of presenta- 
tions was 3 successive presentations each of Series I, Series I] and 
Series III and 1 presentation of Series, 1V. This gave 10 trials 
in all. For the adult group, with Materials I, II, and III, the 
number was 3 successive presentations each of Series I and II, 
making 6 trials in all. 

(4) Method of presenting purely memory material. The Non- 
sense Syllable Series I (p. 38) was taught in the following man- 
ner: Each syllable was presented for 5 seconds. The exposure 
was allowed by turning the successive pages of the booklet 
described (p. 38). At the end of the exposure of the entire series, 
the subject was required to pronounce the syllables in the order 
remembered. In reproducing the series orally, it was required 
of the subject that he give the individual letters of each syllable, 
as H-O-X, C-E-K, etc. As the subject reproduced the series, the 
experimenter recorded the exact response on the record sheet 
arranged for this purpose. The record sheet in this case was not 
in the view of the subject but behind the booklet used for pre- 
senting the syllables. 

(5) Method of scoring results. Two types of scoring of the 
results from the generalization Material I, II, and III and of the 
results with the memory material were adopted. A score was 
given on each successive trial. This allowed the plotting of learn- 
ing curves from the individual records or from the combined 
records of subjects. A second score was obtained by adding in 
a horizontal direction the number of times the response to a 
member, in a particular position in the series, was correct. By 
dividing this last number by the number of trials, a percentage 
score was obtained for that member in the series with the material 
and the particular subject. This score proved useful in compar- 
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ing the value of different positions in the series with variations 
in attitude on the part of the subject. 

Discussion of second type of scoring. In material of a purely 
memory type the value of a position can be measured by a com- 
parison of the per cent. of times a syllable in any given position in 
the series is correct with the per cent. of times other syllables in 
the series are correct. Such comparisons have been made by 
earlier workers using other methods, and it has been found that 
the first and last syllables have preference over the middle syllables 
in a series. Such results have not been worked out with a great 
degree of precision. 

In material in which the series is not of the memory type, the 
writer believes that the variation in the percentage values of the 
different positions in the series is useful as a measure of generali- 
zation and tendency to develop associations. In purely nonsense 
material, on the other hand, the only thing giving preference to 
a particular member in the series is some advantage of position; 
in a series where generalization is possible and occurring, involv- 
ing organization as a whole, the particular value of a member 
because of its position or because of its individual characteristics 
is subordinated to the generalization occurring. Thus the suc- 
cessive members in a generalization series would tend to have the 
same value as far as learning was concerned. ‘Therefore the 
miean deviation of the percentage values of the different members 
in the series, obtained in the manner described, should be a measure 
of the generalization occurring in the process. If the mean devia- 
tion is large, the amount of generalization is small; if the mean 
deviation is small, and learning 1s going on, the generalization 
occurring predominates over the purely memory response. The 
writer considers this measure valid only when learning is going 
on and when the material is neither too easy nor too difficult for 
solution by the subject to whom it is presented. 

Discussion of the first type of scoring. The score on succes- 
sive trials, in the case of nonsense syllables, took account of par- 
tially correct responses. A total score of 24 was used. This 
allowed for a score of 3 on each syllable in the series. If 2 of the 
3 letters were correct, a score of 2 was given. If the series was 
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entirely correct, except for order of the syllables, a score of 
23 was given. The same procedure was used in summing the 
times a syllable in a particular position in the series was correct. 
If a syllable had been correct 5 times out of 10 trials and two- 
thirds correct 3 other times, a score of 7 was given. With 10 
trials to learn the series this gave a particular syllable a percentage 
value of 70 per cent., that is, it had been correct 70 per cent. of 
the times during the learning of the entire series. If the syllable 
series contained 10 syllables instead of 8, as was the case with the 
adult group material in Part II of this report, a score on a single 
trial could reach 30. 

With the generalization Material I, II, and III, this first type 
of scoring was used, but the total score was 8. No attempt was 
made to record responses other than a perfect response. 

(6) Method of treatment of results. The results, recorded 
and scored as described, were treated in the following manner: 
Individual learning curves were plotted. Some of these which 
have a particular value for comparative purposes are reported. 
Learning curves which represent the means of scores on succes- 
sive trials for the particular groups with each of the materials and 
attitudes studied were also plotted. These have statistical validity 
sufficient in most cases to be used as evidence of a likeness or 
difference in the processes studied. 

Graphic representations of the variations of individual and 
group performance with reference to position preference in a 
series with the different types of materials, different attitudes, 
and different groups studied, were made. 

Tabular arrangements of results, showing the details of facts 
with reference to the number of trials taken in learning and recall 
with the different materials, attitudes, and groups, were made and, 
where the facts proved significant, are included here. 


B. Experiment I with Children 


a. Statement of problem. 
The problem here was to study the effect of the attitudes out- 
lined upon the process of generalization in the case of nine-year- 
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old children. These attitudes were those represented by the fol- 
lowing ideas: (1) No idea suggested that the material worked 
with or the problem set offers possibility of generalization; (2) 
the idea that a generalization is to be looked for; (3) the idea 
that the material offers a generalization that will be given out- 
right by the experimenter using the successive separate problems 
to demonstrate this generalization. 


b. Materials. 


The materials were: First, the material described on pages 
27-31 and referred to as Material I throughout this discussion; 
second, the first series of nonsense syllables described on page 
38, presented in booklet form as described (p. 38); third, the 
Stanford Revision of the Binet-Simon Tests; fourth, record 


sheets. 


c. Instruction given to control the attitude. 


The instructions given to bring about the attitude to be studied 
are referred to as Method I, Method II, and Method III (p. 41). 
As given to the group of children, these instructions were as 
follows: 

Method I (no idea that a generalization is to be expected). 

“T am going to show you some cards with pictures on them. 
The first time that I show the cards I will say the name of each 
picture when I show the card. I want you to learn the names of 
these pictures. After the first time you are to try to see if you 
can remember the name and say it before I say it for you. Look 
carefully at the pictures so that you will remember the name. I 
will keep on showing you the pictures and saying their names 
until you can say all of the names before I say them. When you 
have learned the names of these pictures, I will show you some 
more pictures whose names you will learn.” 


Method II (the idea that a generalization is to be sought). 
The instruction here was the same as for Method I, with the 
addition of the following: “ There is something alike about these 
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pictures that gives them the name that they have. You are to 
remember to look for something alike in the different pictures 
whose names you are learning.” 


Method III (the idea given outright and demonstrated). 

“JT am going to show you some cards with pictures on them, 
The names belong to something in the picture which I will show 
you. ‘Ga’ is the name of this part (pointing to part) ; ‘ma’ is 
the name of this part; ‘sa’ is the name of this part. This picture 
is called gamasa because ga comes first in the picture, ma comes 
next, and sa comes last. Now I will say the names of these 
pictures to you several times so that you will know them when you 
see them again. If I make a mistake you are to tell me about it” 
(two errors intentionally inserted in second presentation to check 
on attention). 


d. Subjects. 


Thirty-nine children, 26 boys and 13 girls, acted as subjects in 
this experiment. The mean of chronological ages for the group 
was 9.1 years, with a standard deviation of .652 year, and a range 
from 8.1 to 10.5 years. The mean of intelligence quotients for 
the group was 112.4, with a standard deviation of 14.0 points, 
and a range from 86.6 to 145.7. The mean of mental ages was 
10.1 years, with a standard deviation of 1.1 years, and a range 
from 7.6 years to 13.5 years. 

The intelligence quotient rather than the mental age is used for 
arrangements in terms of mentality in order that slight differ- 
ences in time of giving the original mental tests should not come 
into the situation. All of the mental tests were given to this 
group within six weeks of the time that the experimental work 
was done. In this group the mental tests were given by the 
experimenter, except in the case of four subjects. These four 
subjects were tested by Mr. Snow, a graduate student in educa- 
tional psychology at Stanford University. 

Method of arranging equal mentality groups: The total group 
mentioned above was the basis for a selection of three groups of 
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TABLE I 
Representing the three groups as finally arranged, giving an equation of 
I.Q., Mental Age, and Chronological Age. 
Group A Mental Age Chron. Age 
Case No. 1.Q. yrs. mos. yrs. mos. Sex 
PA a Oe a 86.6 8 8 10 0 M 
De ec At 40.3. 6%2 bps 87.0 8 6 9 9 M 
20 > ah oO Sle ea 99.2 10 4 10 5 M 
PE Shae aloe eas 103.6 9 7 9 3 M 
a OO a ee 105.1 10 4 9 10 M 
MMR Me Th sg! dis 106.5 9 0 8 5 F 
SOBER es ten (lag iPis Wie! d's 112.8 9 6 8 5 M 
SE re er sec Gave 115.25 9 11 8 7 F 
(ih dee 8 Ose 116.0 9 8 8 4 M 
7h AON ae ey ee ea 118.7 10 7 8 iy F 
“a ha ttl lh dee aI a aaa BaS 7 10 2 8 9 F 
Papa stdui bilic tats 2.4 54 138.0 11 3 8 2 M 
DIAG UMN co) ug oe a 145.7 13 6 9 8 M 
Lay i ge aaa 112.3 10.07 yrs. 9.11 yrs. 
Standard error ....... 16.76 1.20 W722 
Standard: error: 0 <). M-4.64 eae .199 
Group B 
UE Os Ae 94.0 8 8 9 3 M 
Si aaa aaa 98 .4 10 3 10 5 M 
Pee ie en ast ail sk 102.0 9 6 9 3 F 
ee AES odie 5 104.8 9 0 8 7 F 
SOMME LAL. sith oe hick 106.8 9 1 8 6 M 
HS LN) OL 107 .6 10 7 9 10 F 
DA ee ea es ale 108.4 9 8 8 11 M 
LO NS Re 116.5 10 0 8 7 M 
PRPs Sica ist > ws 117.5 11 1 9 6 M 
LOM ibis haces) sales» 121-5 10 10 8 11 F 
COM re es Sie. 123.8 10 10 8 9 M 
Ue ee dee ate i i, 125.6 11 2 8 11 F 
BS Ur, POE elas a. « « 134.9 11 yi 8 7 M 
IM CATIO tue) deco sxc begs 112.4 10.17 yrs. 9.07 yrs 
Standard error ....... 11.45 .89 .543 
Standard error ....... M-3.17 24 .150 
Group C 
BORE aE Nese inee alts Mon eve 89.3 Z 8 8 7 M 
PREM Une Do's 96.0 9 4 9 9 M 
Of ORS oN el 100.0 10 6 10 6 M 
PRATT ose eee") snes 103.0 9 5 9 y M 
Tal a) Oy ileal See 104.2 8 3 8 4 M 
BR I tek Tate a Sch 107.2 9 10 9 4 F 
SOON ero: se oles 44 111.9 10 11 9 9 F 
EE DEEMED Rig o, Gaahe alls cbrs 117.0 9 10 9 2 M 
40 WA OA 118.3 9 8 8 Z M 
225 04. oe Re 123.8 10 10 8 9 F 
24 Ph SA 126.4 10 9 8 6 M 
78 beh he A 127.0 10 7 8 4 F 
CHINO? AEk GSE ee a 13727 13 1 9 6 M 
IMC ATIS A Bac ty hia) olathe oie 112.4 10.04 yrs. 9.04 yrs. 
Standard error ....... 13555 1.29 665 


Standard error ....... M-3.75 65) 184 
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equal mentality. This was desirable in order that we might elim- 
inate, by initial control in the arrangement of subjects in groups, 
the factor of intelligence as explanatory of differences in per- 
formance. 

The total group was arranged in order of intelligence quotients. 
Three groups were made by selecting from the order given in 
succession for each of the three groups. The procedure was as 
follows: The subject with the highest I.Q. was selected for the 
first member of Group I, the subject with the next highest I.Q. 
for the first member of Group II, and the subject with the second 
highest I.Q. for the first member of Group III. For the second 
member of each of these three groups the procedure was reversed. 
The subject highest on the list remaining was made the second 
member of Group III, the next in order the second member of 
Group II, and the next in order the second member of Group I. 
This process of selection was repeated until the group was 
exhausted. The groups finally arranged are shown in Table I. 

The following standard errors of differences of means show 
that the differences in chronological age, mental age, and I.Q. 
cannot be considered significant if comparisons are made of the 
groups using the means for such comparison (Table IT). 


TABLET 


Standard Errors of Differences of Means of Mental Age, Chronological Age, 
and 1.0..of Groups A, B, and C. 


LQ. Mental Age Chron. Age 
Standard Error Diff. Standard Error Diff. Standard Error Diff. 
of Differences of Differences of Differences 
of Means Diff. of Means Diff. of Means Diff. 


M(A)M(B) 5.61 — .10 M(A)M(B) 40.10 M(A)M(B) .249 04 
M(A)M(C) 5.96.10 MCA) M(@) N53 020 0 MCA) MCCA 27 Tin Oy, 
M(B)M(C) 4.91  .00 M(B)M(C) 427.11 MCB) MUC)EZ37: 73.08 


e. Procedure in this Experiment. 


It is important to note that by initial control in selection of 
subjects, and in arranging these subjects in groups, three groups 
were obtained which, for experimental purposes, may be consid- 
ered identical in the factors which were controlled. If only the 
mean scores are used in making comparisons of the behavior of 
the three groups under different instruction or with different atti- 
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tudes of work, it is possible to determine whether these differences 
are significant. The standard errors of the differences of means 
have such a relation to the differences as not to be considered 
significant in the cases of intelligence and chronological age. 
Therefore these two factors do not need to be taken into account 
in interpreting other differences (refer to standard errors of 
differences, p. 48 (64). 
Using Material I, Group A was taught Material I with Method 
I (previously outlined, p. 45). The instruction for Method I 
was given to the subject. Set I of Material I was then presented. 
The order is shown in figure 8. Each card was exposed five 
seconds. At approximately the middle of the interval the non- 
sense name was pronounced by the experimenter. The name was 
read from the back of the card being shown. The timing was 
done with a stop watch. On the type of record sheet described 
(p. 41), in view of the subject, a plus mark was put for a correct 
response and a minus for an incorrect or omitted response, 
Twenty seconds were allowed between presentations and a five- 
| minute interval at the end of every fifteen minutes of work. 
Using the same Material, Group B was taught this material in 
: the same manner except for the variation in instruction described 
as Method II (p. 41). In like manner Group C was taught 
Material I with Method III (p. 41). 
) With Groups A and B, Methods I and I, the series was con- 
: sidered learned when every member could be correctly named 
twice in succession. ‘The material was considered learned when 
the score on the first two trials of a new series was perfect. In 
the case of Group C with Method III the number of presentations 
and manner of presenting has been described (pp. 41, 42, 45). 
Sets XV, XVI, XVII, and XVIII were used to check on the 
retention and functioning of the generalization at a later time. 
The interval between learning and recall was one week in the 
case of the children. A perfect score would be 32, since there 
are eight members in each of these four series. Although the 
generalization is the same, the actual pictures and names of these 
four sets are new to the subject. 
The nonsense syllable Series I was then taught to the same 
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three groups of subjects. Using the booklet described (p. 38), 
each successive syllable was exposed for five seconds. At the end 
of the presentation of the series the subject reproduced orally as 
much as he remembered of the series. A record was made of 
his responses on the record sheet (p. 42), not in sight of the sub- 
ject. This was a record of the actual syllables reproduced and 
the order of their reproduction. This memory record proved 
valuable in interpreting the generalization record and also in 
checking on the equating of the three groups in the memory factor. 

The results were scored and treated in the manner described 
previously (pp. 42, 43). This included a score on successive 
trials for individuals and for groups, also a score for each position 
in the case of individuals and groups. This latter score was 
changed to a percentage score. In this way comparisons could 
be made where the number of trials varied. The mean deviation 
from the percentage value was also computed and used as a 
measure of generalization (refer to discussion of scoring, p. 43). 


f. Results of Experiment I, with Children. 


(1) Number learning with variation of intellectual generaliza- 

tion attitude. 

These results have to do with the learning of Material I (p. 31) 
with variations in instruction described as Methods I, II, and III 
(p. 41). 

Not all of the subjects generalized with Method I. With Meth- 
ods II and III, generalization, 1.e., learning, occurred in every 
case. Table III gives a summary of the number and per cent. of 
subjects generalizing with the different instructions. 


TABLE IIT 


Number and Per Cent. of Subjects Learning Material I 
with Different Instructions. 


Method I Method II Method III 
Per. cent learning 1.0. esate 69.2 100 100 
Number learning ............ 9 of 13 13 of 13 13 of 13 


Table IV shows the details with reference to the three groups 
working with different instructions: 


Se 


——- so 
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TABLE IV 
Group A. Learning Material I, Method I 


Recall after 1 week 


Case Learning Series Score on Recall 
Number Trials Taken Learned (32 = 100%) 
UR HL SPS OG < 75— 1 0 
11 CCIM GONE RIMS a 31 2 31 
RHA NA ok op 8lacw « 13 1 a — after a num- 
RNP ES Sue iach y beige iy So 75 2 31 ber means that 
OMB eR so ils 3e 6 75— 9 0 the generalization 
eR 1 ga BR a a 14 1 31 did not occur in 
10s, Ae NO an 75— 2 QO) 75-trials. 
ol 9 tg aha Aa a 16 1 32 Inc.—Not able 
COON Re a ae 64 2 32 to get subject for 
ish Se 48 2 Inc Recall score. 
OR ovata isles oi haherece ss 75— 3 0 
ey hk Et 6 1 23 
BS Se a iy OP Sa a 9 1 32 
Means (1.0. 107) M (4—) 75— 2.1 M (4—) 0 
ere ne 114) 7M (9°) 20:6 M(9 ) 29.1 


Group B. Learning Material I, Method II 


1A SN CGON Se 8 1 31 
a) 0) A 10 fis 22 
1a gh OO AR nt ee 41 3 25 
DOR ee ts ick. > 6s 32 1 30 
AGES ALR Ae er 7 2 23 
WGA eee Sieh gk ais ois s&s 15 1 Inc 
ls oa eigen Ea na 36 vs 29 
Sees Oe er 6 1 16 
st Nori GOH PL A eae 8 1 Inc 
1 Sa SOAS CONE ee ey na 9 2 15 
Sho) MAL SA A 12 1 Inc 
Lig oii Oe a 6 1 22 
Pare er Ae ie betel ue 4 1 30 
IVUOATIG THe ictus (0s 16 dials 14.9 1.46 24.3 


Group C. Learning Material I, Method III 


BORN evs Bye Ay ws 30 3 7 
TUS abe Rn a 30 3 31 
BIC AAR hn er ee 30 3 045) 
DOG als hale 6 Gas 30 3 8 
MEDALS 511098 alas a alld 4 « 30 3 32 ©6630 trials was the 
SAAN SNS A See 30 3 13. number decided 
DEIN AG ae ae 30 3 21 upon arbitrarily 
CEOS AS a Oe 30 5 Inc for this method. 
BRP ie aths ccoe ae 30 3 13 
23S), STR RA eee a 30 3 Ze 
BED ae se! svar anete 30 3 17 
Vor sidt hs cise 30 3 9 
SON ROE eee RE 30 3 32 
INI PATSoeclk owls ds 30 3 19.0 
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TABLE V 


Summary of Groups A, B, and C 
(Means given in every case) 


Material I 
Method Group LO: M.A. C.A. Learning Recall 
Trials Series Score 
A Ga) (tT) 
(iSicases)i 11233 10.1 Ot 44.3 (13) ced | 10.4 (12) 
75— ( 4) 0O— ( 4) 
30.6 ( 9) 2931:C 8) 
II B 
(13 cases) 112.4 10:2 9.1 14.9 pet R/S 
III © 
(1S'eases)) 112.4 10.1 9.1 30 3 19.0 


Table V shows that all do not learn with Method I, that those 
who learn take longer than with Methods II and III, but that if 
those not learning are eliminated, the result is retained better and 
is recalled more completely with Method I than with Methods II 
or III. A further discussion and treatment of the relative effi- 
ciency of the concepts of those learning will be given later in 
this report. 


(2) Relation of Intellectual Status to chance of learning with 
Method I and Method II. 


Any type of statistical treatment shows a decided relation 
between intellectual status and chance of learning with either 
instruction. The group working with Method I included 13 
cases whose mean I.Q. was 112.3. Of these 13 cases, 9 learned 
in the time given and 4 did not learn. The limit set in this case 
was 75 trials, with the intervals described (p. 40). Table VI 


TABLE VI 
I.Q. and Chance of Learning with Method I 


No. of Cases I.Q. (Mean of Cases) Range 
Ota erOUD huss alasis 13 cases 1h WARS . 86.6 to 145 
Group learning 22)... 9 cases 114.5 87.0 to 145 
Group not learning..... 4 cases 107.5 86.6 to 125.7 


* The first trial score is the mean of the total group; the second trial score 
is for four subjects who did not learn in 75 trials, and the third is mean of 
scores of the nine subjects learning. 

+ Differential report: Total group, those not learning, those learning. Minus 
in every case indicates the subject who did not learn in trials shown. 


ee hee 
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shows the relation of the mean I.Q.’s of those learning and those 
not learning by this method. 

Using the Bi-Serial method of correlation,’ the correlation 
between learning and not learning, on one side, and intellectual 
status as measured by the I.Q. rating, on the other side, was 0.25. 
Since the frequency here is only 13 cases, the probable error of 
this coefficient would be too large” to consider the coefficient sig- 
nificant of its own accord. Nevertheless, taking the coefficient 
together with other indications given in other statistical facts, it is 
safe to say that some positive correlation is indicated between the 
two factors. 

Another approach to the relation of intellectual status to gen- 
eralization with Method I and Method II is to consider the 
number of trials taken to generalize in the cases of those subjects 
who did generalize in the time given. Using the product moment 
coefficient of correlation.* Table VII gives the results of this 
consideration : 


TABLE VII 
Correlation between I.Q. and Speed of Generalizing 


Materialil: Method 1, .r==+.35 Standard. errorviot rr =—/31 
Material I, Method II, r=+.91 Standard error of r=.04 


Here again the number of cases is small (8 in first case and 13 
in second) ; therefore the standard error is large. Nevertheless 
there is indicated a high degree of relationship between intelligence 
and ability to generalize with the variations of attitude shown. 
The correlation is much higher in the case of Method II, where 
the definite problem set is to discover the generalization. Prob- 
ably this is to be expected from the likeness of this problem 
situation to the problems in the test series from which the I.Q. 
was derived. | 

Using a rank order method of deriving the correlations,* * which 
would ignore the large differences in time taken, and including 
here only those who finally learned, the correlations shown in 

1 Bi-Serial R, Kelley, T. L. Statistical Methods, p. 247. 

* Standard error = .34 

®Kelley, T. L. Statistical Method, p. 161. 


*Davenport. Statistical Methods, p. 116. 
°Kelley, T. L. Statistical Method, p. 191. 
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Table VIII were found to exist between intellectual status as 
given by the I.Q. and rank order of generalizing. 


TABLE VIII 
Correlation between I.Q. and Speed of Generalizing (Rank Order) 
Material I, Method I, r= .762 Standard error of r=.14 


Material I, Method IJ, r= .477 Standard error of r=.2l 

This seems to the writer to be more nearly the true correlation 
in the case of Method I because it does not give undue importance 
to those subjects who because of some wrong lead remained off 
the track a very long time. In the same way the correlation given 
by the product moment method seems to the writer to express more 
nearly the fact in the case of Method II, for here slight differences 
in time would be significant since the subject is seeking a general- 
ization. Both methods of correlation express the relationship 
more clearly and completely than does either one alone. 

The above facts show that within the limits of the given atti- 
tude intelligence is a large factor in determining score or speed 
of performance. This does not mean that difference of results 
in the case of different groups with different attitudes of work 
due to difference of instruction is to be explained in terms of 
difference of intelligence, because in every case the groups com- 
pared are equated in intelligence. The range is wide enough in 
every group to afford information with reference to the function- 
ing of intelligence within the limits of the attitude in question. 
For that reason this treatment is included as of interest and 
importance in interpreting the results. 


(3) Relative efficiency of Methods I, II, and III when learn- 

ing occurred. 

Those subjects in Group A who succeeded in learning by 
Method I were equated, mentally, etc., with subjects chosen from 
Groups B and C who worked with Methods II and III, respec- 
tively. The method of equating groups was to select the subjects 
from Group A learning, and to pair these with subjects from 
Groups B and C on basis of intelligence. This treatment resulted 
in three groups of 8 subjects each. The details of this group 
and of their performance are given in Table IX. Using the 
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TABLE IX 


(This table is a rearrangement of Table IV, based on a selection of those 
learning with Method I equated with equal numbers from Groups B and C.) 


Comparison of Those Learning with Methods I, II, and III 


Group A—Method I—Material I (All Subjects Learned) 


Recall after 1 week 
Score (32 is perfect) 


Recall 
Error Difference 
The 55s 
3.4 7 .9* 
3.6 2.4* 


Learning 
Case No. 1k Oy Trials Series 
De eee flee, #., 87 31 2 
fied es Ream 99.2 13 1 
SAE ne 105.6 75 2 
Cy nt ia 106.5 14 1 
a a ee TtSe5 16 1 
Ge Was ack 116.0 64 2 
Die ot), 138.0 6 1 
SM ea ae 145.7 “9 1 
VE SATS oe een iy 113.9 28.5 1s Fe 
Stand eLrors bs... ; 18.3 27.4 
Stand, errors...) 6.4 9.7 
(of Means) 
Group B—Method II 
Get ae 98 .4 10 Zz 
7 ROE eet ay 102.0 41 3 
Oe a TE 104.8 32 1 
1 bale Rn ED 108 .4 36 2 
arenes? £1625 6 1 
Hava an ¢ T1e5 9 2 
(Vig St kh Aaa 125.6 6 1 
EMEA RL pe ttey 134.9 4 1 
BB CALISD fe, Sicr cian ponerse. geld 18.0 1.6 
Stat OLTOLS .). 620s: 135.5 14.5 
Stand,errors 2). 2.8 Ae] Oh 
(of Means) 
Group C—Method III 
1 LNs CN a 96.0 30 3 
ee es 100.0 30 3 
Dee Pisin 0k, 104.2 30 3 
(Aa «la AIR 107.2 30 3 
5.0 AGE Tana b1Si3 30 3 
ME Heche hou us 126.4 30 3 
JS, | oo ee 127.0 30 3 
errs wats; 137.7 30 5 
Means he ak bo bu 114.6 30 3 
EAN ET LOLS o's ce sss 13.9 0 
Stand errors)... us. 4.9 0 
(of Means) 
Standard Errors of Differences of Means and Differences 
Intelligence Learning 
Mean Error Difference Error Difference 
M(A)M(B) 7.9 .10 10.3 10.5 
M(A)M(C) 8.0 .70 
M(B)M(C) 6.7 6 


* These are the only differences that seem at all significant. 
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statistical methods indicated, and discussing the number of trials 
taken to learn (this is to be considered as a time unit), no neces- 
sary significance is indicated between differences of time taken to 
learn with Methods I and II. Nevertheless the differences in 
scores on the recall process one week later indicate that the mate- 
rial learned or the generalization arrived at does not have the 
same value. Method I is superior to both Methods II and III. 
There is some preference favoring Method II over Method III, 
but, considering the standard error of the difference, it is not great 
enough to be taken as necessarily significant. The standard errors 
of these differences and the actual differences are given at the 
end of the table. 


(4) Qualitative differences in the process of learning. 


(a) Method I analyzed to discover differences between the 
process in the case of those finally learning and those not learning: 
In Set I of Material I, presented to the children and also to the 
adult group, the fifth member of the series was the opposite of the 
fourth member. This was changed to the order shown (p. 31) 
for the Whittier group. This irregularity in the material as 
given to the children afforded results of an interesting type with 
reference to the process going on in the case of those of Group A, 
who did not learn in comparison with the process in the cases of 
those who finally learned. Fig. 13 shows that the part of the 
group that finally learned by Method I was taking advantage of 
the association offered by the relation of members 4 and 5 of the 
first series. It also shows that those who did not learn were not 
aware of this relationship. Table X indicates the same fact. 

The two groups, besides showing differences in the develop- 
ment of associations, showed also a difference from the beginning 
of the process in scores on trials. Ifa group comparison is made, 
those who finally learned were from the beginning ahead of those 
who did not learn. This difference shows that indications of 
generalization are present from the beginning. Continuing with 
the process or adding further experiences does not seem to be the 
chief factor in bringing about a generalization. The problem 
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1 of trials taken to learn 
_ 


Sear 1h ts 4 cases-not learning \ / 


Ce) eusa=Leareli hie cu WN RS SO memes ee 


eerccece 13 casesesum of 2 groups \ i 


a O = 5 q 5 6 3) 
Position in generalization series of 8 menivers 


Number of times correct of tota 
=_ 
ao 


Percentage value 


Fie. 13. Children: Comparison of those learning and those not learning 
with Method I. Position preference in a series. 


that the subject has set for himself seems to be the determining 
factor. Another fact of interest seems to be that if a subject 
arrives at an incorrect or imperfect generalization which is evi- 
dently inadequate, it seems difficult for him to discard this gen- 
eralization. There would therefore be indicated, by the analysis 
of the results with Method I, three possible differences in the 


TABLE X 


Showing the per cent of times different members of the series were correct in 
learning Material I with Method I. 


Cases Learning (9) Cases Not Learning (4) Total (13) 

Position Per cent of Per cent of Per cent 

in Series Times Correct Times Correct Correct 
ete ot 54.03 0.05 52.8 
EAS Ae ee 5104 50.27 51.0 
Sci nnie 50.1 5iv7Z Bao 
A i, 2 53.6 18222 42.7 
Sie, tes, 65.6 23.62 527, 
Rey OLS, 49.3 42.35 47.4 
7 TORE ON 44 82 43.97 44.5 


Sais ot 59.78 41.00 54.7 
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eur epect ie bases) Learning: (heck Sty es Nl oo ag s) ee 
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Scores on successive trials 


) 1 2 3 4 5 6 7 8 9 nO} wh DU Sys FRM aEC eT IAN SIL, 
Trials taken to learn 


Fic. 14. Children: Comparison of those learning and those not learning 
with Method I. Scores on successive trials. 


processes of the individuals working with this instruction: First, 
those who accept the problem as a series of memory exercises and 
indicate only such change or improvement from set to set of the 
material as is to be expected from similarity of names in the suc- 


TABLE XI 


Scores on successive trials of 8 cases learning and 4 cases not learning 
Material I with Method I. 


8 Cases Learning 4 Cases Not Learning 
Trials Mean Scores Meee 

MMC scat ol sicko1 a.m. eMac wa oO AE 0 

DAN MN Tt En aoe os ous tie aU eR 27 1.5 
Re acy eek Lids eee Be ee eR dey | x5 
PRU. OLS cM NR BELA RL AL ut tees 1 ah f 
ES SALA, “yt ALAN NUR I eee PINS Hs) 2h" Pi AIP a 12 2x2 
Ag Saint 6 Mg RAE A RPh eS Lah 4.2 VAY) 
TORE RRO CU TAL Doe ree aa AZ 2.0 
Pe ih, EN Cen, Na an BRR a 180 sh 4.3 1:5 
DMM Ce oP) cae syn, a eNO ERG SNA 15 
NED Sue RI Se MN SRN NS PR nies) 207 
iD NON yo era Re RA ab Un A Ny Bes 2.0 
PZ ee ARO A Nhs TS 4!) UF SEAM | aaa 56 240 
1B oa CECE pa OO RD OA LAR 6.1 Zn 
WE: BSF i hal ia UN MIRO ht POE 6.1 3.0 
bMS st edict: nal eg AU Mae Rn ma tats NE a 6.6 Bi, 
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cessive problems; secondly, those who have a tendency, either 
native or because some element of the situation causes this, to 
seek a generalization but get off on the wrong track and find it 
impossible to discard an unsatisfactory generalization; thirdly, 
those who have the tendency from the first to generalize and who 
also, after a few unsuccessful trials, hit upon the satisfactory 
common element, and discard immediately those which do not 
work. Group A working with Method I cannot therefore be 
said to be homogeneous as far as attitude of work is concerned. 

Table XI shows the difference, in terms of scores on successive 
trials, in the processes of those learning and those not learning 
by Method I. 

Fig. 14 shows in graphic form the same facts brought out by 
Table XI, namely, the differences in performance of those who 
learn Material I with Method I, and those who fail to learn in 
the time given. 

The four cases whose results are given in Table XII illustrate 
three differences of attitude assumed by individuals given the same 
instruction. These cases were learning Material I with Method I 
iristruction. 


TABLE XII 


(1) Illustration of first type, accepting the series of problems as a set of 
memory exercises. 


Case 30—Group A—Material I—Method I. 
S.—Set:? Tr—Trial. Se.—Score: 


Sarr. Sc Sirs Se: Shar Sea Soe het rane Sc 

I 0 LO 0 oa 46 6 61 Zetec. 
PARE ne | PS PARAM ie) 47° 8 620 a1 
Sie at iene ray 33° 4 48 5 (EA 
2 Aa | 19 1 34 0 AO 7, 6405-2 
Sih ce 20 4 Sov ik SOM 65. 34 
Gi hh 2AM: | SO. 51d SD ha. 66 >2 
Pouvi2 22 V2 Syh ene OZ VAD Geist 
Sid BSS 38 = 4 Bins 68 2 
OW Ki iwe. a | 39°) 4 Se Nn O93 
iat ters PAST LM 40 3 SSeS Ag 
en 26 4 Ae 56. 8 7 Links, 
Ate | ia ON ad AL uye Ly ace ee FPA 
PGilh! 2 2813 434 Decl Poet 
te Zorg 44° 5 SO 744 
LSn 4 SOS te 45 4 OO Ave 7 RN 
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(2) Illustration of second type, tending to seek a generalization but getting off 
on the wrong track, and having tried an incrorect generalization, having 
this finally become fixed and stand in the way of further trials. 


Case 3—-Group A—Material I—Method I 


AAT By BOSS e: Sree Sa Fo DCU) DLL TER OCH hee es 

I | Be 24) 4 47. 4 AOS O67. 5 
AMR D 25) 4 485 7 bv OA ACR O44 
Sees LO A 49 4 72000 95 4 
re | 27136 50 6 AUS 9660 G7. 
By iine Za iG Siw 74408 97 8 
aay? | 29°07 SWAMI A Suites teal Ch dua’ fs elie nies: 98 8 
PRLS | © Uy 536 76.4) NITES 99" 30 
8.0 1S 54.46 Fy iu ls 100 7 
se Tt ROD eS rei NK s 78 «4 LGR Le 
PLLA VMI AS Nani BP Nisa Xe ou Toor We ZIV 102 8 
Lait 34 Wiig SY ee: 80 68 WS 4438 
5 Regt hae Mey Uy BS eS $1. 8. IX;/ 104.0 
1S 2 SOUL ro! We SRR AINE <PANA Uae: LOS 
a aS SFE EEE GS B3))) 14 106° )'7 
NS iibice SRN 7 a 84 6 107. 8 
16 ‘4 SOM GZHez. eto A #) 108 8 
17 aS AG Niet GS, ie Boa WHE BOI iS od ede LPR ea 
1S ANG 64.2 S27 hd 1107S 
LO 2 7 ARR G5 wis 88 5 17 
20403 43.4 Gini 89 6 112)\¢8 
vial EI 44 eng Od NZ 90.8 113 58 
22505 AB iG 68 2 91h rg etc. 
Za e 46 «3 69413 92 4 


(3) Illustration of third type, seeking to generalize in spite of having no 
instruction to that effect and discarding without difficulty the inadequate 


generalization. 
Material I—Method I 
Case 5 Case I 

oN iar ee es SRI BE Ss el SO Sie Sect SedhiSo) water ase. 

I Te 0) 12.456 I A 120 FS OTD aN ee ene 
Qe ISVs Di 84 ee | 24 8 
Si 14 ine iS Hyhiat ss a3 Dose 
Ay '0 Lis ALCS TOO 26, thes 
SiO ede i TO ae EM Vis) 16S 27.5 
Gi 1Z)0'8 Gilie AP et 28 6 
Due AN 1S) eA 29 «8 
$53 Sees: 198446 30° 258 
9 6 Di 20:4 HO di Eke kre 
10):,5 103 21.08 Bo) ue 
1 1B el hake 22s 


(b) Differences evidenced by other types of statistical treat- 
ment: The idea that the writer had in mind here was to 
attempt to compare, in some objective way, the difference in 
behavior when generalization was occurring and when it was not 
occurring. In order to have material for comparison as well as 
to equate the groups used in memory experiments, the subjects 
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had been taught a series of nonsense syllables of the same length 
as the individual sets of the generalization material. Two types 
of treatment were then given to this material: First, a compari- 
son was made of the regularity of progress in the case of the dif- 
ferent attitudes and in the case of the memory process; secondly, 
a comparison was made with the different attitudes present with 
generalizing and with the memory process, using the percentage 
values of the different positions in the series (per cent. of times 
a given member was correct of total of trials taken to learn, dis- 
cussion pp. 42, 43). In addition, a comparison was made of the 
mean deviation of these percentage values in each case. 

Fig. 15 (p. 61) shows the difference in type of learning curve 
in the following three cases: First, learning a series of purely 
nonsense syllables; secondly, learning Material I with Method I; 
thirdly, learning Material I with Method II. The purely memory 
process shows greater regularity in its progress upward than the 
curve for Method I or Method II. Method I curve approximates 
the memory curve more nearly than does Method II curve. This 
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Fic. 15. Children: Comparison of learning curves with different attitudes. 
Scores on successive trials. 


62 BLLEN( BY SULLIVAN 


approximation agrees with other comparisons given later. All 
subjects used here had learned and the groups were of equal 
mentality. Table XIII gives the data presented in Fig. 15. 


TABLE XIII 
Comparison of Learning in the Case of Memory and Generalization. 
The third Generalization attitude (Method III) did not allow for this type of 


treatment. 
Score Score Score 
Learning Nonsense Learning Material I Learning Material J 
Trials Syllables Method I Method IT 
(39 cases ) (8 cases) (8 cases) 
bic tcnte tt shies 0 0 
Van SENS 9.6 Zid he 
SFG ay, Zar. Sy 
AAC Pee 135 ou5 4.8 
Sy E 14.8 A tw 4.8 
Gaal 15.5 4.2 4.2 
OS NE 16.0 4.2 4.6 
a, askance 16.6 4.3 5.6 
SO ivReer 38 18.0 BZ 5.8 
LO meee cit, 18.6 5.3 5.6 
UO ats 18.7 spill BIAS 
AR elt ee a 19.3 5.6 6.0 
US Ram ie 20.0 6.1 56 
Dep heey 20.9 6.1 spe 
LARS Gk tO wAW AS) 6.6 SuG 


In plotting the above facts the memory process was plotted 
with a possible score of 24 and the generalization with a possible 
score of 8. 

The qualitative differences are shown still more clearly when 
comparisons are made of the percentage values of the different 
positions in a series with difference of process. The accompany- 
ing table and graphs show the differences in the three processes 
mentioned, viz., Memory process, Generalization process with 
instruction referred to as Method I, Generalization process with 
instruction referred to as Method II. The table and chart show 
that in the case of the memory process there is a decided prefer- 
ence in learning for the beginning and end members of the series. 
In the case of the generalization process with Method I and 
Method II the value of the first and last members, in relation to 
other positions in the series, is less than with the memory process. 
The more generalization is present in the process the more nearly 
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the line made by joining these points approaches a straight line. 
Another interesting fact is that with Method I, as with the mem- 
ory process, but in a lesser degree, the first member has a prefer- 
ence over the second and third; while with Method II the second 
member of the series has a preference over the first. The reason 
for this is possibly because with Method II the idea in mind is 
to seek a generalization. With this idea in mind the first member 
in a series could not have value in itself because of its position. 
Before any attempt could be made to generalize, at least two mem- 
bers must have been experienced. This gives the preference to 
the second member with Method II and shows also that with 
Method I the process is more nearly like the memory process. 
The facts are brought out in Table XIV and Figs. 16 and 17. 


TABLE: XIV 
Showing Percentage Values of Different Positions in a Series with Different 
Processes of Learning. 


Learning Material I Learning Material I 
Learning Nonsense Method I Method II 
Syllables (13 cases, 9 learning, (13 cases, 
(39 cases ) 4 not learning) all learning) 
Percentage of Percentage of Percentage of 
Position Times Correct Times Correct Times Correct 
A ee 89.8 5e8 56.6 
Fab EO 63.9 51.0 63.4 
Ce ener 49.3 50.5 58.8 
RS 61.4 42.7 BLS 
iS ae 51.0 S2i7 59.9 
SB a 48.5 47.4 59.5 
ga FAG 44.5 59.1 
See 72.9 54.7 59.1 
Method I—8 cases Method II—8 cases 
Learning Learning 
Ua 53.7 60.1 
PL SO 52.56 62.7 
Bi utters Ns 58aZ SiS 
7: a 55.6 47.9 
oth Peete ae 69.4 GY Be 
Gare i. 5b. Aveo 
ae Nel beet 46.0 54.1 
ee Cae a 62.5 59.9 


By summing the percentage values of the different members 
in the series and finding the mean deviation from the mean per- 
centage values with the different processes, the following facts 
are brought out: In the case of the memory process the mean 
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Position in a series of 8 members 


Fic. 16. Children: Comparison of processes with different attitudes. Per- 
centage values of position in series. 


deviation of the percentage values of the different positions in the 
series is much larger than in the process where generalization is 
possible: Of the two variations in attitude, referred to as Methods 
I and II, the former has a larger percentage value than Method II. 
This means that the process with Method I resembles more nearly 
the process of memory than does the process with Method II. 


TABLE XV 


Percentage Values of Positions in a Series and their Mean Deviations. 
Learning Nonsense Syllables—39 cases 


Position Percentage Value Deviations 

EE Ws | CORON RO EE 89.8 26'.3 
PRS 5 LE a A an RAR IR VIR 63.9 4 
SMG Uae Da iN Na Sie Ae 49.3 14.2 
Bae ANN NZ) 2) a 61.4 Zil 
By ARAL ok 51.0 125 
CGE MEA hi Wai REI grea 48.5 15.0 
YR UMA LEE LN OEY SR Ra an AWA 707, 
eek ta yh ih ie (a LR Mag MRL ee 72.9 9.4 


Mean 63.5 Mean Dev. 10.2 
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Learning Material I—Method I (13 cases) 


Position Percentage Value Deviations 
1S 5-9, Mel TERE OSU IRR  D 52.8 oS 
I ea es ae HO aS Ee ulead) 175 
5 At a SEB UN res Aa sa 50.5 1.0 
Lefts oa ey AOE a Le Bae eae 42.7 6.8 
Soe PRE Te an oR AW S52 
Oe a ho a olde Pele ne oey 47 .4 a | 
PPE e's VPS GB a caso 44.5 5.0 
yrs dotnet ace Ls hate sO, 54.7 eee 
Mean 49.5 Mean Dev. 3.5 
Learning Material I—Method II (13 cases) 

Position Percentage Value Deviations 
Me eb Pics: ak Seatac 56.6 ay. 
is ho Se Oa ee eg 63.4 5:0 
Gi ones ih GA, a 58.8 4 
CN er ane Te ARE ae a ee 5155 6.9 
SP tae ee es uc w ids 59.9 iss 
CRA SB UR 59.5 ua 
GRAV NC Sale css als 59.1 7 
Ne tence see os. Abie h 59.1 7 

Mean 58.4 Mean Dev. 2.2 


Table XV shows this difference. This is simply a mathematical 
statement of the facts presented in graphic form in Figs. 16 
and 17. 

Summary: In the above three cases the mean deviations are 
as follows: 


Memory. process i. 10-2 
Method hii) ih beaver Be) 
Method Ll) 2 sane PAD: 


If instead of the total group of 13 learning Material I with 
Method I, only the 8 learning are equated with 8 in Group II, the 
following is the result: 


Memoryshare ee 
Nhethod Leia cte ean Due 
mviethod (Fleas ata 8.0 


(c) Information from individual learning curves of children: 
Illustrations were given previously on successive trials in the case 
of four children who learned and who had the attitude resulting 
from the instruction called Method I (pp. 41, 45). The scores 
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showed that in these cases there was not a like approach. They 
indicated three different attitudes or problems that the subject had 
set for himself in the absence of definite instructions. Fig. 18 pre- 
sents a comparison of the processes of two children working with 
instruction I (Method I, p. 41). One of these subjects general- 
ized on the seventy-fifth trial. The second did not arrive at an 
adequate generalization even though the process was continued to 
113 trials and 10 sets of the same kind of materials were learned. 
At the end the subject seemed to have arrived at some method 
which did not vary and which allowed him to learn in an average 
of 5 trials that which had previously taken as many as 32 trials. 

It is interesting to note here the following facts: First, the 
subjects were about equal in memory as measured by their learning 
of purely nonsense material; secondly, the subject who finally 
learned on the seventy-fifth trial was inferior to the subject who 
did not learn even with a greater number of trials if measured in 


———_- Nonsense Syllables 39 cases 
—=m—— Material I Method I & cases 
Meterial I Method II 8 cases 

Cy 


Percentage value of times correct 


0 I 2 3 4 5 7 8 


Position in a generalization series and a.memory series of 8 members 


Fic. 17. Children: Percentage values of members in a series. All cases 
ineluded learned in the ttme given. 
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terms of score on trials; thirdly, the irregularity from trial to trial 
is greater in the case of the subject who is going to generalize than 
in the case of the one who is not; fourth, the subject who 
generalized learned only two sets of the material in the same time 
that the subject who did not generalize took for learning three 
sets of the same material. 

Table XVII and Fig. 19 show the difference in the case of two 
subjects with nearly the same I.Q., one learning with Method II 
instruction and the other with Method I instruction. The results 
show that the subject working with Method II learned faster than 
the subject working with Method I. A slightly better memory 
score is also indicated in the case of the Method II individual. In 
spite of this advantage, a week later with similar material the 
score shows that the subject with the poorer memory record 
working with Method I has a better score. 
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Trials taken to learn 


Fic. 18. Children: Comparison of two subjects working with the same 
instruction (Method I), one finally generalizing and the other not generalizing 
in the time given. The chart includes the learning records for the same 
length series of Nonsense Syllables for the same subjects. (1, II, and III, 
indicate successive sets of the same material.) 
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Scores on successive trials of two subjects both working with Method I, one 
finally learning and the other never arriving at a generalization. 


Subject 2, who learned on 75th trial. Subject 3, who did not learn. 


Set Tr.’ Score Set: Tr. | Score Set. Tr. Score Set Tr. Score 
I i 0 1152 0 I 1 0 52 6 
2 0 53 0 Z 0 53 6 
3 1 54 1 3 2 54 6 
4 1 SIS 3 4 1 55 6 
5 1 56 2 5 2 56 7 
6 1 57 3 6 1 S27) 7 
7 a 58 4 7 1 58 8 
8 3 59 0 8 0 59 8 
9 3 60 1 9 1 III 60 3 
10 3 61 0 10 2 61 0 
1d 3 62 5 11 1 62 Z 
Ws 4 63 3 12 2 63 3 
13 x) 64 4 13 2 64 2 
14 3 65 5 14 3 65 2 
15 5 66 2 15 Z 66 1 
16 6 67 0 16 4 67 Zz 
17 5 68 1 17, 3 68 Z 
18 5 69 2 18 2 69 3 
19 5 70 5 19 2 70 3 
20 5 71 2 20 3 71 6 
21 4 72 5 21 3 72 6 
22 4 73 1 22 5 73 8 
23 4 74 6 23 3 74 8 
24 ZF he 8 24 4 TVeNAo 5 
25 7 76 8 25 4 76 4 
ZO Ties O 4B a4 8 26 4 aN, 3 
27 6 2] 6 
28 7 1.Q. 103.6 28 6 Had not 
29 7 29 7 learned at 
30 6 Nonsense Syllables 30 7 101 trials 
31 7 1 5 31 8 and 10 sets 
32 6 2 ry | 32 8 of material. 
15) 6 3 16 TT u33 0 
34 5 4 21 34 3 
35 6 5 21 35 0 
36 6 6 21 36 ie LOS A052! 
37 4 7 24 37 1 
38 7 8 24 38 3 Nonsense 
39 6 39 2 Syllables 
40 8 40 1 1 4 
41 7 41 3 2 8 
42 7 42 4 3) 12 
43 7 43 4 4 14 
44 7 44 Zz 5 15 
45 6 45 a 6 13 
46 6 46 3 7 2 
47 6 47 4 8 21 
48 7 48 5 9 23 
49 qe 49 4 10 24 
50 8 50 6 11 24 
51 8 51 6 
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16 20 i) 8 32 36 40 44 48 52 56 60 64 68 2 
Trials taken to learn 
Fic. 19. Children: Comparison of the learning of two subjects with different 
instructions. The two are very nearly identical in I.Q. rating. One is working 
with Method I instruction and the other with Method II. (Roman numerals 
indicate successive sets of the same material. ) 


TABLE XVII 


Subject 6, I.Q. 116, trials 64, recall score 32 (100 per cent)—Method I 
Subject 14, 1.Q. 108, trials 36, recall score 29 (97 per cent) 


Subject 6, Method I Subject 14, Method II 
Memory Generalization Memory Generalization 
rialse) - Score Sets Score Trials Score Sets Score 

DS pao 3 I 0 b Rae rch, 8 I 0 
A ASM 6 0 EAM AUN DT 14 2 
SBT ea tae tage 10 1 Bs Penh ities 18 2 
AEN Gk ill, 11 1 A a 21 3 
Se ON B Se 15 1 Sire eae 23 1 
Sy Aon 15 4 Gat bei? ae 24 3 
Th ANE 9 2 Pitsek eee 24 2 
Se ihn 3 15 2 Sine ee 1 
De ee 15 2 Qiks oe 3 
TOS ae 17 3 TOs ee ae 3 
1 CE SR 24 4 Zoi gece 5 
Beatin. 4 Zo sean 7 
in Gia ttn’ 3 SOte au seta 8 
Bae ee 3 A eB 8 
Sls ay ee 3 Sa aie 7 
BO vhacl se Yd GS hiss earn 8 
DA Ne 1 Oatietrs eiaae 8 
Se ie ee ee 3 Shree 8 
BO aia si ' 4 

ra amet am 3 

ee Ae eae 8 

OO uieicten's II 8 


(All of the detail omitted here with reference to scores on successive trials 
is given in figure 19.) 
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Table XVIII and Figs. 20 and 21 make a comparison of 
four subjects taking a short time to learn. Fig. 20 presents the 
facts for two of the four subjects with exceptionally high I.Q.’s. 
Fig. 21 presents results for two subjects with I.Q.’s near 100. In 
both cases learning occurred in a brief time. In each comparison 
one subject is learning with Method I and the other with Method 
IT instruction. These facts show that where the learning occurs 
in so few trials, the present treatment is not adequate to bring to 
light all of the differences which possibly exist between the 
processes. . 

The same differences were indicated between individuals work- 
ing with different attitudes as have been brought out as obtain- 
ing between groups. Comparing the percentage values of 


TABLE XVIII 


Subject 9, 1.Q. 138, trials 6, recall score 23 (71 per cent)—Method I 
Subject 17, I.Q. 125, trials 6, recall score 22 (69 per cent)—Method II 


Subject 9 Subject 17 
Memory Generalization Memory Generalization 
Trials Score Sets Score Trials Score Sets Score 
Noe gIRy ae 11 I 0 EARN eK 12 I 0 
EA al Aap be 10 3 ART ae 18 0 
Ser iweah sey! 17 5 Sale eal 18 6 
PDR 20 yi Qe ud teeth 24 8 
Ee 23 7 BNee Seabee 21 a 
Gi MoM Eesti 21 8 Guero io diate 24 8 
TARE Pia 23 II 8 AM hee 24 II 8 
repeat Ohad 18 
Oia aie 24 
POR rans 24 


Subject 29, I.Q. 99.2, Trials 14, Recall Score 21 (65 per cent)—-Method I 
Subject 32, I.Q. 98.4, Trials 8, Recall Score 10 (31 per cent)—Method II 


Subject 29, Method I Subject 32, Method II 
Memory Generalization Memory Generalization 
Trials Score Sets Score Trials Score Sets Score 

DRM ates, I 0 1 ae 5 I 0 

sy Re ee 4 6 5. oo 10 2 

Bc eg. 12 4 rea tens 10 3 

AN Wilaaea se 18 5 9 ae ae 13 4 

be el ae a 18 7 Nee 19 5 

Gig Ona, © 17 7 Crate 2326 18 Z 

VANES rat 16 6 TASER vies 18 6 

Cente | 23 5 eh Tuer ae a 23 8 

pe oO 8) 21 5 rN. ihe 24 II 8 

10 eS 24 4 LOBOS Suki 24 

Voces 24 6 

12 nea 6 

Ae Prana 6 

1 ae OT 6 

PS bro ra i 8 


ATTITUDE IN RELATION TO LEARNING 71 


different positions (pp. 42, 43, for discussion), it was found 
that in individual cases the process with Method I more nearly 
approximated the memory process than did the process with 
Method II. Table XIX shows in detail the differences between 
four cases learning with Method I and four cases learning with 
Method II. Both groups, four cases each, include two of the 
faster learners and two of the slower learners with the two dif- 
ferent attitudes. In each case the individual’s memory curve is 
also shown. These treatments are in terms of the per cent. of 
times a member in a given position is correct. 

A graphic presentation brings out more clearly the facts in the 
above tables. A graph is therefore given for each case, showing 
the generalization process and the memory process of the indi- 
vidual on the same chart (Figs. 22 and 23). The following facts 
are of importance for this study: (1) Method II, both with the 


Case No. 9 Case No. 17 Memory Generalization 


Materi2l Y- 82 perfect score 
Nonsense syllables- 24= perfect score 
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3 loom ms ceneralizetiov-=—-generalizati 12 rom tasted Case’No. 17 = ~— Case No. 17 
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fo) 4 8 12 (o) 4 8 125,00 4 8 IZA 4 8 12 
Trials taken to learn 


Fic. 20. Children: Comparison of learning of two subjects with high 1.Q. 
ratings working with different instructions. Both take a relatively short time 
to learn. Subject 9 is learning with Method I attitude. Subject 17 is learning 


with Method II attitude. 
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slower learners and the faster learners, shows a greater difference 
from the memory process than did Method I; (2) with Method 
II, the second position in the series is as good or better than the 
first position in three cases of 4, while with Method I the second 
position is the same in value or inferior to: the first position; (3) 
with Method I, the first two subjects (cases 30 and 3) show a 
drop on the fourth member of the series which, on, account of its 
relation to 5, should offer an association to assist in learning. 
The last two subjects (cases 1 and 5), who generalized more 
quickly, show a rise on 4 which means that they were taking 
advantage of the association offered; (4) with Method II (cases 
11, 14, 17, 18), the association offered with the particular syllables 
(4 and 5) seemed less important, that is, it did not raise the value 
of this position as much as was the case with Method I. This 
association was evidently of importance only in relation to the 
total generalization in the case of Method II. 


Case No. 29 Case No. 32 Memory Generalization 
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Fic. 21. Children: Comparison of learning of two subjects with 1.Q. 
ratings near 100, both taking a short time to learn. Subject 29 is learning with 
Method I attitude. Subject 32 is learning with Method II attitude. 
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Table XX shows the relation of variation in position preference 
to the different processes. If the percentage value of each dif- 
ferent position in the series is established by the method described 
(pp. 41, 45), namely, by dividing the number of times a member 
in a given position in a series is correct by the total number of 
trials taken to learn the series, then a mean. percentage value can 
be obtained for the series, which value is a single measure of 
speed of learning as well as the mean value for the several posi- 
tions. The mean deviation from this mean value is a measure 
of variation in value of different positions in the series. The 
table shows several things: (1) The mean value is higher in the 
case of the purely memory process than it is in the case of general- 
ization with a series of the same length, meaning that the purely 
memory material takes the shorter time to learn; (2) the mean 
value is less in the case of Method I than Method II, meaning that 
having in mind the idea of generalization leads more quickly to 


TABLE XIX 
I—Cases working with Method I 


Case Trials to Position in Series 
Material I No. Learn 1 2 3 4 5 6 7 8 


Per cent of times correct 


30 75— 61.40 '22.8)" 66.644. OP 269 W311 5047.3. '36.7 

3 75— 45.1 61.0 548 31.0 469 59.2 53.9 46.9 

1 31 90.3 80.6 29.3 67.7 548 51.6 45.1 548 

5 16 37.5) 3h. LOU SA OU OeN AGT) Adi7iy 02,0 

Memory 

~ 30 19 100.0 85.9 47.3 78.9 40.3 57.8 94.7 89.4 

3 10 100.0) 50.0: 36:64) 76.6 1.36.6.) 23.3.,.60.0' 63.3 

1 14 80:8) O64. 2. ZNO se eee ae). 4) 73.7 7A 

5 2, 80.8 72.1 36.0 66.1 91.6 50.0 80.5 80.5 


TI—Cases working with Method II 


Case Trials to Position in Series 
Material I No. ~ Learn 1 2 3 4 5 6 7 8 
Per cent of times correct 


| 41 ° 585 60.9 48.7 43.9 46.3 53.6 58.5 41.4 
14 36 25.0 58.3 58.3 66.6 91.6 30.5 33.3 69.4 
17 6 66.6 50.0 50.0 66.6 66.6 66.6 66.6 66.6 
18 4 75.0 75.0 75.0 50.0 75.0 75.0 75.0 75.0 
eee 11 27 82.7 50.5 45.6 86.4 61.7 284 71.5 77.7 
14 6 94.3 100.0 77.6 66.6 276 610 94.3 943 
17 4 100.0 75.0 25.0 75.0 75.0 75.0 100.0 75.0 
18 18 044 370 444 314 666 53.6 79.6 72.3 


Case 3. (Inadequate generalization became stabilized—not a pure memory 
process. ) 
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generalizing; (3) the mean deviations are larger in the case of 
the memory process than in the case of either of the generalization 
processes, meaning that there is a greater difference in the values 
of different positions in the series with memory than with a 
process where generalization is occurring; (4) the values of the 
mean deviations are larger in the case of the process with Method 
I than with Method II, meaning that the process with Method I 


Percentage value of times correct 


Position in a series of 8 members ramp Petes ah } 
mam generalization 


Fic. 22. Children: Four cases working with Method I attitude. Percentage 
values of positions in series. 
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| had in it more of the memory process than the process with 


Method II and also that there is more of generalization from 
the beginning with Method II, which generalization leads to the 
ignoring of associations due to position. 

All of the above facts are brought out more clearly in the group 
treatment of results (pp. 61, 64), but are evidenced in these 
individual samples. 

Case 3 shows a smaller value for the mean deviation than any 
other of these four cases with Method I. This is the case analyzed 
(p. 67) before, showing that here an inadequate generalization 
did occur. This generalization became stabilized and stood in 
the way of the correct solution of the problem. 

Case 14 shows greater irregularity than any other of the four 
generalizing with Method II; that is, the mean deviation from 
the mean percentage value is larger, seeming to suggest a likeness 
to the memory process. This is not the condition, however, for 
referring to the graph on page 76 of this case, it is seen that the 
value of positions is almost entirely reversed in the generalization 
process from that seen in the memory process. 


(5) Relation of differences observed with different attitudes to 
differences in memory of the groups compared. 


In making the comparisons of behavior with different attitudes 
three groups have been considered. These are Groups A, B, and 
C, described on page 51. These groups were equated in I.Q. and 
chronological age, as well as in school grade. Summarizing the 


TABLE XX 


Mean Percentage Values of position in a learning series and Mean Deviations 
from these mean values 


Generalization Generalization 

Case Percentage Values Mean Deviations from these Values 
No. Method I Method II Memory Method I Method II Memory 
SO ct 38.3 74.2 15.0 19.3 

Binsto sits 49.8 55.8 yi 19.1 

te aay! 59.2 Sou 150 20.6 

Ba i 42.9 70.7 8.5 520 
jt ake CNET Bi 4 63.1 6.4 16.6 
Lara, 54.1 76.9 18.4 18.9 
Late k 62.4 75.0 G5Z2 14.3 
Leo Ste AF 59.9 520 1833 
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data with reference to the time taken to learn and also to relearn 
purely nonsense material, we found that the slight differences in 
memory of the groups cannot be considered statistically significant. 
Groups A, B, and C as first treated included 13 subjects each. 
Later a rearrangement was made of those subjects of Group A 
who learned, and subjects chosen from Groups B and C equated 
in intelligence and chronological age with the subjects of Group 
A who learned. The tables which follow make comparisons, first, 
of the total of Groups A, B, and C, and then of the limited Groups 
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Fig. 23. Children: Four cases working with Method II attitude. Percentage 
values of positions in series. 
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Group A 


Group B 
Group C 


Scores on successive trials 


Trials taken to learn 


Fic. 24. Children: Comparison of learning curves of a memory series of 
Groups A, B, and C, used in Experiment I. 


A, B,andC. There are indicated differences in Memory between 
the three groups. Although ordinary statistical devices do not 
prove these differences to be significant, their evidence is con- 
sistent enough to consider in interpreting: differences of behavior 
of the groups. Groups A and B seem more nearly alike in mem- 
ory factor both in learning and relearning. Group C is con- 
sistently slightly inferior to either of the other two groups. 
Tables XXI, Figs. 24 and 25, make clear this comparison. 


STABLE OX 


Differences in Memory in groups of children studied 
Learning nonsense syllables (Means) 


Learning Recall Learning Recall 
Trials Score Trials Score 
Group A aes group) Group Sih (limited group Ber ae 
11. 4.9 

Group B (entire Ergun Ly Group ois (limited Breer 
15%. ; 

Group C (entire Sree Na Group Peps itiited grou) 
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Fre. 25. Children: Comparison of the memory ability of Groups A, B, 
and C. Comparisons based on learning and relearning Nonsense Syllables. 
Percentage values of positions in series. 


The above differences of means with the three groups bear such 
a relation to the standard errors of the differences as not to be 
considered necessarily significant. The following are the standard 
errors of the differences of the means: 

The above differences of means with the three groups bear such 
a relation to the standard errors of the differences as not to be 
considered necessarily significant. The following are the stand- 
ard errors of the differences of the means: 


For the three groups of 13 subjects (entire group) : 


Learning 


(a) Standard error of difference of Mean of Group A and 
- Mean of Group B is 2.5. The difference is 3.8. 

(b) Standard error of difference of Mean of Group A and 

Mean of Group Cis 2.1. The difference is 5.6. | (This 

is one difference which might be considered significant. ) 


For 


(c) 


(a) 


(b) 


(c) 


the 


(a) 


(b) 


(c) 


(a) 


(b) 


(c) 
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Standard error of difference of Mean of Group A and 
Mean of Group C is 2.9. The difference is 1.8 (not 
significant ). 

Recall 


Standard error of difference of Mean of Group A and 
Mean of Group B is .91. The difference is .9 (not 
significant ). 
Standard error of difference of Mean of Group A and 
Mean of Group C.is .72. The difference is .1. (not 
significant ). 
Standard error of difference of Mean of Group B and 
Mean of Group C is .70. The difference is 1.0 (not 
significant ). 


three limited groups including only subjects learn- 
ing from Group A and a like number from Groups 
B and C: 


Learning 


Standard error of difference of Mean of Group A and 
Mean of Group Bis 2.9... The ‘difference, is .1 (not 
significant ). 

Standard error of difference of Mean of Group A and 
Mean of Group C is 3.12. The difference is 4.7 (not 
significant ). 

Standard error of difference of Mean of Group B and 
Mean of Group C is .87. The difference is 4.62 (not 
significant ). | 

Recall 


Standard error of difference of Mean of Group A and 
Mean of Group Bis .7.. The difference is .3 (not 
significant ). 
Standard error of difference of Mean of Group A and 
Mean of Group Cis .5. The difference is 1.0 (possibly 
significant ). 
Standard error of difference of Mean of Group B and 
Mean of Group C is .6. The difference is .7 (not 
significant ). 


In addition to the above statistical comparison of the groups, 


a graphic treatment (p. 77) indicates the differences which, 


though they do not prove statistically significant, do possibly 
indicate differences which should be considered in interpreting 
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results. They seem to the writer to indicate a slight superiority 
of Groups A and B over Group C in learning, but little difference 
in the three groups in relearning. 


(6) Ability to reproduce actual figures used. 

At the end of the learning period, in the case of Material I 
with children, the child was asked to draw the figure having a 
given name. He could at this time name the figures correctly. 
Also, with the trial subjects, some were asked to reproduce figures 
even though they could not generalize. The general result in this 
reproduction was that it seemed that little of detail was noticed or 
rather remembered. This was an interesting side-product with 
reference to the main problem. The idea in mind and the needs 
of attention which it determined seemed to decide what of content 
should be noticed. One very interesting reaction which occurred 
in several cases was that the subject could reproduce two figures 
but could not reproduce the third. The third was used without 
difficulty but seemed to be learned by exclusion. It was not 
known directly but was known as the other of the three figures. 
Also, in the case of one of the trial subjects, even though a gen- 
eralization had not occurred with enough completeness to function 
accurately, the subject was able, when asked, to define by repro- 
duction the concept. The following points were of importance: 
First, there was an ability to use elements whose contents could 
not be reproduced; secondly, in some cases a generalization, in 
terms of ability to reproduce, occurred previous to ability to use 
this generalization; thirdly, in many cases the ability to use the 
material in a generalization is accompanied by the ability to repro- 
duce only a part of the content of the material used; fourth, even 
where all three elements were reproduced, the reproduction was 
not exact but tended toward any association which the subject had 
used in remembering the part (the letter G for the part called 
““ga’’ which resembled this letter to some subjects, the letter H 
for the part called “ ma’’ which resembled the letter H). All of 
the above points show that the actual content of the material was 
noted only so far as was necessary to satisfy the demands of its 
use, and that this selection was therefore a function of the idea 
in mind. 
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g. Summary of results of Experiment I with children. 


(1) The chance of generalization is less and the time taken 
longer in the case of Method I, which leaves the subject with no 
instruction about the possibility of generalizing, than with Method 
II, which instructs the subject to seek a generalization, or with 
Method III, where the generalization is given outright. 

(2) Within the limits of the attitude, intelligence is a large 
factor in determining the chance of generalizing and the speed of 
generalizing when it occurs. 

(3) Comparing those who learn with Method I instruction 
with equal groups working with Method II and Method III the 
writer found that the recall or functioning of the generalization is 
more complete at a later time if Method I instruction was given at 
the time of learning. 

(4) Method II is superior to Method III in recall score one 
week after learning. 

(5) The result seems to show that, with Method I, there is 
a difference in the approach of different subjects. That is, in 
the absence of definite instructions, the subject sets for himself 
some problem which determines his behavior. With Methods II 
and III, the instructions are more definite, and as far as objective 
records show, the processes of different subjects are more nearly 
the same. 

(6) Qualitative differences in the process are observable in the 
case of subjects working with different attitudes. These are 
shown by different types of learning curves of scores on succes- 
sive trials and different preference values for different positions 
in a series. | 

(7) The qualitative differences observable if groups are com- 
pared are also evidenced in cases of treatment of individual learn- 
ing curves of subjects working with different instructions. 

(8) The attitude described as Method I (p. 41) resembles 
more nearly the memory process in learning a nonsense series than 
does the attitude described as Method II. The preference of the 
first member of a series which is characteristic of the memory 
process is characteristic also of the generalization process with 
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Method I. With the same generalization series, the subjects 
working with Method II show that the preference is for the 
second member of the series. 

(9) Indications of difference of approach are present from the 
beginning in the case of subjects working with Method I who 
finally generalize. The most noticeable difference is that those 
who do generalize are taking advantage of individual associations 
offered, and those who do not are, in most cases, not taking 
advantage of these associations. 

(10) The slight differences in memory of groups and indi- 
viduals do not account for difference in the functional value of 
concepts arrived at with different attitudes at the time of learning. 
In many cases the memory differences favor the least successtful 
or least valuable generalization. 

(11) In the case of successful functioning of a generalization 
there is not always ability to reproduce the elements which can be 
successfully used. Elements can be used without ability to repro- 
duce the same, elements can be reproduced without ability to use, 
and elements can be noted by exclusion without further attention 
and yet be used successfully. 


C. Experiment II, with Whittier Group 
a. Statement of Problem. 

The problem in this experiment was to study the effect of dif- 
ference of intelligence in modifying the effect of the attitude of 
work. ‘The same attitudes and controls of attitudes were used as 
had been tried with the previous groups. The same instructions 
and an identical procedure were used. 


b. Materials. 

The materials used were Materials I and II of the generalization 
type (pp. 30, 31, and pp. 33, 34). Nonsense syllable Series I 
in booklet form (p. 38) was employed. In addition, the record 
sheets described (pp. 41, 42) and stop watch were used. 


eC) Subjects, i 
This group consisted of 48 boys at the Whittier State School. 
The total 16-year-old group of boys present at the time of this 


\ 
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experiment served as subjects. This group could be used for 
this purpose because the general mental level is low in comparison 
with the other two groups used. Also, by dividing this group 
into a lower and higher group, distinctions could be observed in 
the behavior of these two sections. The mean of chronological 
age for this group was 15.8 years; standard deviation, .278 
years; range from 15.5 to 16.5 years. The intelligence quotient 
was used here as the most direct data for equating for intelligence. 
On account of the differences in time of giving the tests, the 
mental age was not directly available, though it could have been 
computed. In this case an equation in I.Q.’s means an equation 
in mental ages. The narrow range of chronological age makes 
this true. The mean of intelligence quotients was 79, the stand- 
ard deviation was 9.9 points, and the range from 56 to 98 points. 
The same method of arranging subjects in groups of equal 
mentality as described for children (p. 47) was followed with 
this group. The details of the constitution of this group as well 
as the final mentally equated groups are shown in Table XXII. 


TABLE XXII 
Whittier Group 
(Number represents key to subject in terms of alphabetical arrangement.) 


Group A 
Case No. 1.Q. Chronological Age 
Years Months Days 

PAG RE EO AN GS UR 56* 16— 3— 15 
ed ERO ig 68 15— g— 11 
SIRS. ie GG athe aa 69 15— 2 20 
2a) SANEGS, a AALS DCR 73 15— 9— 28 
Ty hel el AD 75 15— 10— v4 
io SE N/R ASD ee a 77 15— 6— 26 
Pe BETO) ESSN RE a 78 15— 6— 15 

oe Ae I ee 79 15— Q— 28 

SU IRN Ss Gat SEED Sor as is 80 15— o— 14 

PENRO cay So iyeaitnt fe ke 82 15— 8— 23 

SEL Sha aks A 82 15— 0— 24 
Cle bn ale\ tive he Or hSe d Aaa iA 88 15— o— 18 
YEAS TS ee gee Oe 92 16— 2 11 
PTGS MOTO AR A 98 15— 7— 0 
USO ECR GN cs ARES a 98 15— 7— 13 

Mean = 79.6 = 15.8 years 
Standard Error = 10.9 = .347 “ 
Standard Error of Mean= 2.8 = +~ .089 “ 


* This subject was only temporarily an inmate of Whittier. The school does 
not attempt to handle such cases. 
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Group B 
Case No. LG: Chronological Age 
Years Months Days 
Tee at Scech aust HALAL a 63 15— 4— 0 
DOM One Mb aNe rete oe wie) card, 66 15— 6— 23 
GMMR Gay teens VaN awit tL 70 16— 3— 8 
TAS RUUD IU At RE ae ZZ 15— 10— 15 
LOWUC MRR ede Merk Fe 73 16— O— 3 
Zon MTN) cE ih yt f0] 75 16— 2— 19 
DO Um Ne OO leet tool 76 15— 11— 18 
2 esi ky RANE oF 77 15— 10— 24 
PS ihe Sia Ay OO a a 78 15— 8— 17 
PO ROME a Tia ei cl 5 81 15— 7— 14 
PAI) NEA ED aN a a 81 15— 8— 15 
AW 8) Ee a 82 15 8— 23 
EESEN) UC, FC Ee a 83 16— 0— 6 
IRL TN A VA 85 15— 6— 4 
TAVITA Oe uhh acs: 5'0 she's 86 15— 7— 24 
DARREL Ly Lah Sabet y 91 15— 8— 3 
rs PUMA ORCS ETRE ge 93 16— 4 iv 
ZAM RRND Siler wi 1) liar ey 97 15— 9— 19 
Mean = 79.3 = 15.8 years 
Standard Error = 8.82 aes WMA hie 
Standard Error of Mean= 2.08 ==" '058 “ 
Group C 
Case No. TG): Chronological Age 
Years Months Days 
ZO ER NR) ial ee lay 61 15— 6— 26 
Eee eel Mi Co NGAUS a OS 62 15— 10— 21 
SUM Are Na NGO Ps ete 71 16— 2— Zo 
ONS A Oe RTE ve 73 15— 6— 20 
TURP ENS ilinnyeMeal 3) 0310 73 16— 0— 16 
SOPRPERMR ADA cok on Lie 74 16— 0— 6 
Wt ik) <a RR POE Ra oe 75 16— 0— 19 
PERG ea AE NURS as ace ay 78 16— 3— 21 
5 eee) AA UR RE ee 82 15— 7— 10 
1 AAD SSR SE BRR SARL 2 84 15— o— 23 
SiON at Aaa Rg Ri tg Lie 86 15— 6— 27 
ONOU SUSIE MAUS BG 88 15— 10— 24 
EAN DEON ha GN HR Da aI 90 15— 8— 14 
AUD UGCA aah le aint Cl aENG 94 16— 1— 10 
PRP SRL IL) hae as 95 16— 0— 7 
Mean = 79.0 Soe CvearS 
Standard Error = 10.1 cent Wd Yh te 
Standard Error of Mean= 2.6 eat i61) 


Note—All mental test scores were from records of mental tests given within 
one year. In the case of 75 per cent. of the subjects, the tests had been given 
within 3 months or less. Fifty per cent. of the subjects had two tests or more, 
in which cases the mean score of the tests was used. The test results used 
were the results of tests given by the Whittier State School Research Depart- 
ment and of tests given by Dr. S. C. Fisher of the Juvenile Hall Research 
Department of the county of Los Angeles. 
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These three groups may be considered equivalent in chrono- 
logical age and intelligence. The difference of means and the 
standard errors of these differences are shown in Table XXIII. 


TABLE XXIII 


Intelligence Quotients 


Standard error of diff. of Mean A and Mean B=3.48 Dit :3 
Standard error of diff. of Mean A and Mean C==3.82 Ditiie=23 
Standard error of diff. of Mean B and Mean C==3.32 Dit 53 


None of the above differences are significant. 


Chronological Age 


Standard error of diff. of Mean A and Mean B= .106 yrs. Diff. = .004 
Standard error of diff. of Mean A and Mean C= .107 “ Dik: 2.07 
Standard error of diff. of Mean B and Mean C= .084 “ Ditt-==:07 


None of the above differences are significant. 


d. Procedure in this experiment. 


The same procedure was carried out with this group as had 
been used with the group of children in the previous experiment 
(pp. 40-43). In addition to Material I, which was learned by 
the children, this group of subjects learned Material IJ. Table 
XXIV outlines the order of learning of the two materials and 
the instructions given in each case. 


TABLE XXIV 
Order of Presentation of Materials to Different Groups 


Group A—Material I —Method I 
Material II—Method III 


Group B—Material II—Method I 
Material I —Method II 


Group C—Material I —Method III 
Material II—Method II 


With both difficulties of material an arbitrary limit of number 
of presentations was allowed for learning with Methods I and IT. 
This number of trials was 25. This was a shorter period than 
was allowed for the children. This shorter period allowed for 
greater statistical validity, since more cases could be handled in 
the same amount of time. Also this shorter period of time 
exaggerated differences in learning. 
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In the case of Method III with this group of subjects, three 
successive presentations each of Series I, II, and III were given 
and one presentation of Series IV. The subject was then 
required to name the first two members of Series V. This gave 
10 presentations for learning with Method III. 

The same instructions were used here to control the attitude 
as had been used with children (p. 45). Also the same methods 
of presenting the material and of recording and treating the 
results were used as in Experiment I. 


e. Results of Experiment II, Whittier Group. 
(1) Number learning with variations of Attitude I. 


The results reported here refer to variations of attitude due to 
instructions called Methods I, II, and IJJ. The results show that 
the chance of learning with material that requires a generalization 
is least with Method I and greatest with Method III. If the more 
difficult material is used, this difference becomes greater. Table 
XXV shows the number and per cent. learning in the time given 
with the different difficulties of material. 


TABLE XXV 


aes and per cent of subjects learning with different instructions and 
different difficulties of material 


Number Learning 


Mean Material I Material II 
Lay, Meth. I Meth. II Meth. III Meth.I Meth. II Meth. III 
79.3 9 of 15 14 of 18 15 of 15 6 of 18 8 of 15 15 of 15 
Same as above in terms of percentages : 
60 7h 100 oo 53 100 


Table XXV shows that with Material I, if Method I is given, 
AO per cent. fail to learn; with Method I, 67 per cent. fail to learn 
Material II. If Method II is given, only 23 per cent. fail to learn 
Material I, and 47 per cent. to learn Material II. With either 
material no subject fails to learn in the time given with 
Method III. 

Table XXVI presents details of data with reference to time 
taken to learn different materials with different attitudes. From 
data of this type the above summaries were made. 
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TABLE XXVI 
Whittier Group 


Details with reference to learning and recall of generalization material with 
different attitudes of work 


Group A 
Learning Recall 
Case Mat. I Mat. II 
No. N.S. Meth.I Meth. III N.S. Mat, LE  oMat. 11 
Trials ‘priais Aerials Trials Score Score 
Oe hae 10 25-5 10 5 12 3 
Oe end 8 19 10: 2 31 21 
ce aa ace 8 Via es 10 3 7. 9 
ZT ela 15 Zoe 10 5 7 7 
A te ean ake 8 paved 10 4 0 10 
ce a Bae 7 11 10 Z 30 24 
SRN 5 9 10 2 ad 29 
Sind lee 5 23 10 3 27 9 
Oi sone 5 4 10 3 32 32 
ae a al 7 24 10 4 17 14 
eu |! 4 25. = 10 4 6 oe 
cpa ae oe a 13 Gse\aihs 10 3 0 17 
1 oy Apia iS i 10 3 32 16 
Sealine 9 3 10 3 32 32 
Ao ents 5 10 4 32 32 
Means 7.6 12(9) 10 32 29.4(9) 19.1 
25 (6—) 5.4(6—) 


Minus after number means subject did not learn with this number of trials 
in learning, or that subject is recalling this incompletely learned material. 
N.S. refers to the learning and relearning of nonsense syllables. 


Group B 
Learning Recall 
POST Vk 
Case Mat. IT Mat. I 
No. NS) Meth.I Meth. II IN: S) Mat. I Mats ET 
Trials Trials Trials Trials Score Score 

1S ae 6 25-4 oon 4 5 0 
TOW 15 9 10 4 11 32 

SAL SUSU Na 8 25— 4 5 5 30 

AOL 9 20 5 3 31 Zz 
PS hen 11 Jam 19 3 8 0 
FA MN 8 Zo 10 2 19 0 
eA 9 7 5 2 GZ 32 
V4 | Ale 14 fine 2 3 0 0 
ZS Cv 9 254 25 1 6 0 
fs NO 6 25 6 6 19 0 
ETA RN 7 19 6 5 31 20 
Bie 27 20 16 vi s 5 
Aaa Zi ee 25 1 11 1 
tS Rar ia 11 8 3 5 29 18 
1, enn 8 pees 3 5; 26 0 
22 OR 13 Pag ee 12 3 16 25 
7 NS vy 8 3 1 RY) 22 
fA 10 oo 5 3 17 10 
Means 10.2 11.8(6) 7G OLA) S32 20.1(14) 21.5(6) 

25(12—) 25(4—) Beta) 65:7 (12) 
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Group C 
Learning Recall 
phinece 
Case Mat. I Mat. II 
No. NGS: Meth. III Meth. II N.S! Mat. I Mat. II 
Trials Trials Trials Trials Score Score 

Fides MM Se 13 10 25— 5 17 4 
Hi.8 A Ra 16 10 10 9 28 18 
LS Oe 8 10 25— 3 11 %, 

A Ay 13 10 252 4 12 0) 

OE Ae is 10 igen a 4 16 0 
SO tire ik 9 10 6 5 17 21 
ALU a 10 Phil 10 4 12 10 
SOL a 10 10 14 2 19 12 
T620u) 9 10 14 5 11 5 
ye Uae 4 10 10 4 14 23 

Ses 8 10 12 3 9 7 
BO Sater % 10 ey 3 17 4 
PREM ah 5 10 ore 3 16 6 
AD enh ks 8 10 11 4 22 20 
AGM Rea 8 10 25 1 23 4 
Means 9.3 10 10.8(8) 3.9 16.3 14.5(8) 

25 (7—) 3(7— 


(2) Relation of Intellectual status to chance of learning. 


If the subjects selected are divided into two groups, one of 
higher and the other of lower intellectual status, it is found that 
the chance of learning with any given attitude is dependent in part 
upon intelligence. Table X XVII better than any correlation state- 
ment presents the facts of relationship of intelligence to chance 
of learning with the particular idea or attitude. 

Table X XVII shows that of those failing to generalize with 
Method I, the larger per cent. comes from the lower end of the 
intellectual scale. It shows also that with this difficulty of mate- 
rial and this limitation of time those of the lower end of the scale 
can get the generalization with Method III in 100 per cent. of 
cases. 


TABLE XXVII 
Number and per cent learning divided in terms of mentality 


Material I Material II 
1.Q. Meth.I Meth. II Meth. III Meth.I Meth. II Meth. III 
50-79 4o0f8 6 of 9 8 of 8 20f9 4of8 8 of 8 
80-100 5.087 8 of 8 7 0f7 4o0f9 4o0f7 7 0f 7 
(Same as above in terms of percentages) 
50-79 50 66 100 2 50 100 


80-100 71 88 100 44 57 100 
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The use of the correlation method of determining the relation- 
ship between intelligence and chance of learning brought out some 
interesting facts. The results differed somewhat from those 
observed with children. This is due in part to the fact that the 
range of intelligence of this group was narrower than that of the 
group of children. The result of this difference of range would 
be that a smaller correlation would have greater significance. 

Using the bi-serial method, the following correlations were 
found to exist between intelligence on the one side and generaliz- 
ing or not generalizing on the other side: 


(a) Correlation of I.Q. and chance of generalizing with Mate- 
Mal hlethod. Tit yi (Soswetandarduisrorob ro... 24: 
(b) Correlation of I.Q. and chance of generalizing with Mate- 
pal Lo Methodishlh... . AQoy Standard Hrsor ior 1 00.) 28: 
(c) Correlation of I.Q. and chance of generalizing with Mate- 
HaiehicNiethod |L.)0/! oO te Standardtegcomo rer 1). 06: 
(d) Correlation of 1.Q. and chance of generalizing with Mate- 
Mall wviethod dl. OU. Standard neon on Lawes OU: 


The above correlations show that with this lower mentality 
group there is a higher correlation between intelligence and chance 
of generalizing with Method I if the simpler materials are used 
(Material I) than with the more complex material. The material 
bears in this case a certain difficulty relation to the subject’s 
learning. 

Using the product moment method of correlation, a relationship 
was discovered between the time taken to generalize, when learn- 
ing occurred, and I.Q. of subjects learning. The following 
correlations were found to exist: 


(a) Correlation of I.Q. and speed of generalizing with Mate- 
mameewMethod Lt iiss 2075 4 Standard) Baromotf yak 22: 
(b) Correlation of I.Q. and speed of generalizing with Mate- 
malbwviethod Dit. NOLL Standaraibaroriotn).(. sao. 
(c) Correlation of I.Q. and speed of generalizing with Mate- 
tialll, Method'l): s ...'.135) Standardiirror ot r.:. . 4.40: 
(d) Correlation of I.Q. and speed of generalizing with Mate- 
maldievethod hh. eu....08°sStandardsbarorion fichia ial 
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The above correlations show that if chance of generalizing is 
eliminated as a factor, there is no correlation between speed of 
generalizing and I.Q. except in the case of Material I, Method I. 


(3) Relative efficiency of Methods I, II, and III when learn- 
ing occurs. 


The subjects learning with Method I were equated with sub- 
jects from the other two groups learning and a comparison was 
made of the functional value of the generalization three days after 
learning occurred. The number of subjects in the three equal 
groups was greater for Material I than for Material II because 
more subjects learned the easier material in the time given. E 

Table XXVIII gives the details of response of the three groups 
to Material I. 


TABLE XXVIII 
Material I 
Three groups of equal mentality who learned with different instructions 


Method I (Group A) Method II (Group B) Method III (Group C) 
I.Q. Learn. Recall I.Q. Learn. Recall I.Q. Learn. Recall 


Trials Score Trials Score Trials Score 

68 19 rou 70 4 5 7p! 10 11 

77 11 30 75 10 19 75 10 12 

78 9 32 76 5 32 78 10 19 

78 23 27 81 6 19 82 10 11 

80 4 32 81 6 31 84 10 14 

82 24 17 82 16 5 86 10 9 

92 11 32 91 12 16 88 10 lf 

98 3 32 93 3 ay 94 10 22 

98 4 32 97 5 17 95 10 23 
Means...... Rade 29.4 82 7a OLS 83.6. 10 5% 
Stand. Errore 926) 7i7 466 Bo Sie 4 LOT9 7.6 4.8 

Stand. Error 

of Means.. S02 Male FAs WME Gil eo Th Ge DIES) 25 126 


The standard error of difference of Means in the case of I.Q.’s shows that 
the three groups are not significantly different. These standard errors of 
differences are as follows: 

Standard error of difference of Mean A and Mean B, 4.2. Difference, .7 

Standard error of difference of Mean A and Mean C, 4.0. Difference, .1 

Standard error of difference of Mean B and Mean C, 3.7. Difference, .8 

The above refer to differences of intelligence and in no case is this difference 
large enough to be considered significant. 


A summary of Table XXVIII shows that there is a difference 
in the time taken to learn the same material with the different 
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attitudes of work. Also, there is a difference in the value of 
the generalization at a future time with difference of attitude at 
the time of learning. Method I takes longer than Method II. 
Since the number of trials was arbitrary in the case of Method 
III, this method might have used fewer trials. The first method, 
which takes a little longer in the case of those learning than does 
the second method, has greater functional value at a later time. 
Table XXIX summarizes the previous table and brings out these 
facts. 
TABLE XXIX 


Material I (Population of 27 subjects, three equal groups of 9 each) 
Method I (Group A) Method II (Group B) Method III (Group C) 


LOLA 83.5 82.0 83.6 

Learning 

(M. of trials) 12.0 7.4 10 (arbitrary) 
Recall 29.4 (91.9 percent.) 19.5 (60.9 per cent.) 15.3 (47.8 per cent.) 


Functional value 3 

days later with new 
material of similar (Recall score is on basis of 32 as perfect, 
type. or 100 per cent. recall.) 


The standard error of difference of Mean A and Mean B in the case of the 
learning score is 2.8 trials. The difference is 4.6. This is possibly a significant 
difference. 

The standard errors of the differences in relation to the differences in the 
case of the recall scores are such as to indicate a significant difference in each 
case. These standard errors are as follows: 

Standard error of difference Mean A Mean B=3.6. Difference 99 

Standard error of difference Mean A Mean C=2.3. Difference 14.1 

Standard error of difference Mean B Mean C=3.6. Difference 4.2 


The same differences are indicated with Material II as with 
Material I with different attitudes of work. The number of cases 
learning this more difficult material is smaller, which makes the 
results less regular and also less valid. Nevertheless the same 
general tendency is indicated. 

Table XXX gives details of response for the three groups to 
Material II. 

A summary of Table XXX shows that no difference is indicated 
in time taken to learn with Methods I and II. The mean of trials 
taken for these two methods is the same. There seems to be 
indicated some difference in the value of the concepts at a later 
date, depending upon the attitude at the time of learning. The 
number of cases is small, which makes the standard errors large. 
These differences do not show the statistical validity of differences 
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given with Method I, but since they lie in the same direction, it is 
safe to assume that an increase in number of cases might verify 
the differences indicated. 

Table XX XI summarizes the facts brought out in Table XXX 
and points out the differences mentioned. 


TABLE XXX 
: Material II 
Three groups of equal mentality who learned with different instructions 


Method I (Group B) Method II (Group C) Method III (Group A) 
I.Q. Learn. Recall I.Q. Learn. Recall 1.Q. Learn. Recall 


Trials Score Trials Score Trials Score 
66 9 32 62 10 18 68 10 21 
76 7 32 78 14 12 77 10 24 
81 19 20 82 14 5 82 10 14 
82 20 5 84 10 23 82 10 oe 
85 8 18 86 12 7, 88 10 17, 
93 8 32 94 11 20 92 10 16 
Means...... SOS PPE Se veaet 81 LIS ot ELAS 1 20.6 
Stand) error 8.2 + (5:2100 OBA A ay: A RR GE 6 7.6 Die 
Stand. Errors 
of Means.. SoA) ie a aero FD Mtns beh ean 7) 31 91 


The standard errors of the differences of Means in the case of I.Q.’s shows 
that the differences are not significant. These standard errors of differences 
are as follows: 

Standard error of difference of Mean B and Mean C==5.2. Difference—= .5 
Standard error of difference of Mean B and Mean A=4.6. Difference 1.0 
Standard error of difference of Mean C and Mean A=5.0. Difference .5 

None of these differences are significant if the Mean of Groups is the basis 

of comparison. 


TABLE XXXI 


(Abbreviation of Table XX VIT) 


(Showing time taken and functional value later in the case of subjects working 
with difference in instructions) 


Material II (Population of 18 subjects, three equal groups of 6 each) 
Method I (Group B) Method II (Group C) Method III (Group A) 


LQ. 80.5 81.0 81.5 
Learning 
(M. oftrials) 11.8 11.8 10.0 


Recall 23.1 (72 per cent. ) 14.1 (43.7 per cent.) 20.6 (62.1 per cent.) 


The standard errors of differences of means in the case of recall scores are 
not such as to prove statistically that these differences are significant. Sig- 
nificance is indicated in 2 cases. These standard errors of differences of Means 
are as follows: 

Standard error of difference of Mean B Mean C48. Difference = 9.0 

Standard error of difference of Mean B Mean A=4.1. Difference = 2.5 

Standard error of difference of Mean C Mean A=2.9. Difference = 6.5 

(This last difference seems significant and seems to indicate a preference for 
Method III over Method II for this Material as far as recall value is 
concerned. ) 
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The results presented both with Material I and Material II 
seem to show that, where learning occurs, it is more valuable at 
a later time if the subject worked with Method I instruction than 
if Method II or III were used. Some difference is indicated in 
favor of Method II over Method III with the simpler material, 
but this did not hold true with the particular difficulty of Material 
II. With this material (II) Method III seemed superior to II 


for recall. 


(4) Qualitative differences in the process of learning with 
difference of attitude during the learning period. 
Differences with the same instruction: With the first instruc- 
tion (Method I) different attitudes were assumed by the learners. 
These differences were observable in the learning curves of those 
subjects who learned in the time allowed, and of those who did 
not learn. The curves of scores on successive trials and of per- 
centage values for different positions in the series bring out these 


jo —— 48 cases Nonsense Syllables 
9 cases Method I (learning) 


-—-- 6 cases Method I (not learning) 


Material I 


Scores on successive trials 
a) 


Lae) 
SCP NWaAaAWMWaN wow SE 


ZTE Se aa ONG OMe SM SM en era ATE TS) Hg vip 
Trials taken to learn 


Fic. 26. Whittier Group: Material I. Comparison of those learning and 
those not learning with Method I attitude. Chart includes also a comparison 
with the response of learning Nonsense Syllable series of the same length. 
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TABLE XXXII 


Scores on successive trials for two groups of subjects working with the same 
instruction, one group learning and the other group not learning 


Mean Scores 


Trials \ Lio) oi ae Ona On ny eR anes ame 
Mat. I (9 cases learning)...... 0 36 40 50 45 46 53 49 60 6.2 
Mati li (6) cases not learning 00") 55). eee 0) arti 2,322.3 2eOun ae 
Mat. II (6 cases learning)..... OO 2.06 Toi 2S gid 54 AS GS ns See 
Mati iitizicases ‘not: learning) 0 TS Row Lele iT) SLGr 2.0) 2312.2 
Nonsense (48 cases) Syllables.. 6.6 10.8 13.5. 17.5 18.6 19.9 20.3 21.7 21.5 21.3 


differences very clearly. They also indicate the differences 
between the process present in these cases and in the ordinary 
memory curves for nonsense materials. The accompanying tables 
and charts (Tables XXXII and XXXIII, figures 26, 27, 28) give 
the detail of these differences. They show the following points: 

1. A difference is observable from the beginning in the per- 
formance of the subjects who are going to learn and those sub- 
jects who are not going to learn. This difference is of the nature 
of a depression of the score of those not learning. This difference 
is present with both difficulties of material. 


N“N 
rm NM 
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48 cases Nonsense Syllables 


AH a 6 cases Method I (learning) Material II 
__. 12 cases Method I {not learning 


Scores on successive trials 


Trials taken to learn 


Fic. 27. Whittier Group: Material II. Comparison of those learning and 
those not learning with Method I instruction. Comparison of this process 
with that for learning Nonsense Syllables. 
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2. The irregularity is greater in each case in the group that 
learns. The group that does not learn more nearly approaches 
the group learning a purely nonsense memory series. 

3. A very noticeable difference is shown in the development of 
associations for different positions in the series with the two 
groups. The curve for position preference with those subjects 
not learning is almost identical in form with the memory curve 
for the same fact. This likeness is a likeness of form of curves. 
The curve for those not learning shows a preference in learning 
for the first and last positions in the series which is characteristic 
also of the memory process. The curve for those who do learn 


TABLE XXXIII 


Percentage Values of Positions in a series for groups working with the same 
instruction, one group learning and the other group not learning. Also 
percentage values of these same positions in a purely memory series. 


Material I Material I MaterialII Material II 
Position Method I Method II Method I Method II 


in 9 Cases 6 Cases 6 Cases 12 Cases Memory 
Series Learning Not Learning Learning Not Learning 39 Cases 
1 62.4 50.6 62.9 56.6 89.3 
2 AoL0 42.6 63.0 35.6 68.0 
3 63.9 26.6 60.9 25.0 58.0 
4 46.8 13.3 55.4 47 .6 76.5 
5 64.4 PANS: 46.0 © 19.6 A 
6 74.6 38.6 44.2 17.0 55.1 
7. 61.7 30.0 48.2 25.0 77.5 
8 72.6 46.6 38 .4 SoS 78.7 


shows a preference for the second member of the series rather 
than the first and a tendency for less difference between different 
positions. 

4. In every case the curve for memory lies higher than that 
for either the group learning or the group not learning the gen- 
eralization material. This means that learning is quicker in the 
purely memory process. 

Differences with the various attitudes stimulated by appropriate 
instructions: If the learning curves of subjects working with 
Method I are compared with those working with Method II on 
the generalization material of different difficulties, and these two 
curves are in turn compared with the memory curves resulting 
from like groups learning a purely nonsense series, such compari- 
sons demonstrate qualitative differences in the learning process. 
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Method I-9 cases learning 
Method I-6 cases not learning 


vr 


“27 MOO 


Percentage value of times correct 
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Position in a series of 8 members 
MATERIAL II 
———-_ Nonsense Syllables 
__—-. KXethod I-6 cases learning 
100 —.—-- Method I-l2 cases not learning 


Percentage value of times correct 


Position in a series of 8 members 


Fic. 28. Whittier Group: Comparison of those learning and those not 
learning with Method I attitude. Also comparison with memory process for 
Nonsense Syllables. 


Table XXXIV and figure 29 show these differences. These 
again are differences in the regularity and height of the learning 
curves which represent scores on successive trials and also differ- 
ences in the curves of percentage values of different positions in 
the series. These later show the position preference change with 
change of process. 


TABLE XXXIV 
Scores on successive trials with different processes 


Scores 
Trials di 2 a Se GO LAE ik ORL Ou 
Mats! I-Methwt) (15. cases ).i04\0), OV 2A QOS A 3d 1 SD ATS Se Ge aie 
Mati T-“ Meth )11/\(18 cases). Qii'0:) 24 Bob dsd) (9.015.404 OU 7 VL aioe: 
Mat. Tl Meth hi ( 18,,cases) fc, 1 bed) diy 19, ey ee eo ans 
Mat.) 1l--Meth) ID ‘(15 cases) 3 )!2))0/ L.870.8))22. 024) 2.7.2.7 2.63.07 ae 
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Figures 30 and 31 bring out the facts with reference to the 
differences of quality of process with different instructions. 
These figures show the successive percentage values of positions 
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Fic. 29. Whittier Group: Comparison of learning curves with Methods I 


and II. 
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in a learning series with different processes and also show the 
deviations of the successive values from the mean percentage value 
for all 8 positions. The point of interest here is that with the 
memory process this mean deviation from the mean percentage 
value is greater than with the generalization process and that with 
Method I instruction the mean deviation value is greater than 
with Method II instruction. It will be noted that the values 
referred to have the following relationship: 


Material I. 


Method I, M.D., 7.32; Method II, M.D., 4.68; Memory, 
M.D., 9.07. 


MATERIAL I 


We) 
© 


oO 
Q 
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Nonsense Syllable3\_ 
TC) aay, Material I Method I \y 


__.. Material I Method II 


Percentage value of times correct 
‘ 


2 2 3 4 s 6 v4 8 


Position in a series of 8 members 


Fic. 30. Whittier Group: Comparison of position preference in a series 
with Methods I and II and with the Memory Process. 


Nonsense Syllables Material I, MethodI Material I, Method II 


(48 cases) (15 cases) (18 cases) 
Position Percentage Deviation Percentage Deviation Percentage Deviation 

Pee. 89.3 19.23 57 EA 4.3 74.3 2.2 
dee Mas Se 68 .0 1.05 62.1 8.7 78.3 6:2 
e Base ae ar 58.0 2.05 49.0 4.4 69.1 3.0 
Ae aie, 76.5 6.45 39.0 14.0 60.8 1h.3 
Sine 57.3 12.75 61.1 thats 73.9 1.8 
OLE Soul 14.95 46.9 6.5 72.3 ae 
Tene 70s) mS) 49.2 4.2 67.2 4.9 

8.8 81.1 9.3 


APL "Awd 8.65 62.2 


Mean 70.0M.D. 9.07. M. 53.4M.D. 7.32 M. 72.1 M.D. 4.68 
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Material IT. 


Method I, M.D., 9.62; Method II, M.D., 6.95; Memory, 
NI 9 OF. 

These data indicate that Method II includes less of memory 
and association for particular syllables out of their relation to 
the total generalization. They also indicate that with the more 
complex material (Material I1) the process with Method I 
instruction stimulates little other than pure memory. 

Figure 31 brings out the same fact with reference to the more 
difficult material. While with Material I the generalization 
process gives the second syllable more value, with Material II 


ae OL ne 
«a? \ ie) 
og ee ean 4 
40) 87 ul ee ia 
Nonsense Syllables ee eo _o& vA 
‘ 
30] <SccWaterial Ir method a geet 


Percentage value of times correct 


—__.—--Material II Method II 
1 F a 4 5 6 7 8 
Position in a series of 8 members 


Fic. 31. Whittier Group: Comparison of position Dieserenre in a series 
with Methods I and II and the Memory Process. 


Nonsense Syllables Material II, Method I Material II, Method IT 


(48 cases ) (17 cases) (15 cases) 
Position Percentage Deviafion Percentage Deviation Percentage Deviation 

We ge 89.3 19.25 61.8 19.2 61.9 19.6 
ANGI 68.0 1.05 47.3 4.7 45.8 305 
Snare 58.0 2.05 39.1 Jad 41.7 .6 
7 ae 76;5 6.45 5a. 10.6 44.7 2.4 
ea ate 57.3 £275 30.1 12.5 gov) 7.0 
ra agree a oN 14.95 28.3 14.3 $9.0 hea 
23 ee Ths 7.45 34.6 8.0 20.0 bae3 
Boras 78.7 8.65 46.8 4.2 44.7 2.4 

Mean 70.05M.D.9.07. M. 42.6M.D. 9. oe M. 42.3M.D. 6.95 
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the difficulty causes the process to approach more nearly the 
memory curve. 


(5) Relation of differences in learning with different instruc- 
tions to observed differences in the memory of groups 
learning. 


The three groups used in the comparisons of effect of attitude 
on learning may be considered equated in memory as well as intelli- 
gence and chronological age. This is true of the groups if learn- 
ing of nonsense syllable series can be used as measuring the 
memory factor in learning. Table XXXV summarizes the com- 
parison of groups A, B, and C. 


TABLE XXXV 


Mean of Trials Standard Standard Error 

Taken to Learn Error of Mean 
Group A (15 subjects) 7.6 3.0 78 
Group B (18 subjects) 10.2 4.7 Pet 
Group C (15 subjects) 9.29 3.0 78 


Standard Error of Difference of Mean A and Mean B=1.35. Difference = 2.6 
Standard Error of Difference of Mean A and Mean C=—1.10. Difference = 1.7 
Standard Error of Difference of Mean B and Mean C=1.35. Difference .9 


None of the above differences can be considered significant. 


f. Summary of Results of Experiment II. 


(1) The chance of generalizing with Material I, Method I, 
is less than with Methods II and III. The chance is less with 
Method II than with Method III. With Method II, with the 
difficulty of material used, mentality of the subjects and time 
limits set by this experiment, generalization occurred in 100 
per cent of the cases. 

(2) The chance of generalizing with more difficult material 
(Material IT) is least with Method I and greatest with Method 
III. The chief difference between the chance with more difficult 
and less difficult material is that the per cent of subjects learning 1s 
less in the case of the more difficult material with Methods 
I and II. 

(3) There is a high degree of relationship between the chance 
of generalizing with either Method I or Method II and the degree 


See 
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of intelligence of the subject. This relationship is brought out 
with different difficulties of materials used. 

(4) With this low mentality group, there is a difference in the 
time taken to generalize with difference of instruction. Method I 
takes longer than Method II. Since the number of trials for 
Method III was arbitrarily determined, the time taken with this 
method is not necessarily the minimum time. Therefore no 
comparison of time taken with Method III is allowed with the 
present technique of measurement. 

(5) Considering separately those subjects who succeed in 
generalizing in the time given, the writer finds that the functional 
value of the generalization measured by the recall score is greatest 
in the case of Method I instruction. This is true of the more 
difficult material as well as of the simpler material. Method II 
seems superior in this respect to Method III with the simpler 
material, but this difference does not show itself with the more 
complex material. 

(6) Qualitative differences are observable in the processes of 
subjects working with the same material but with different instruc- 
tions. The differences observable are as follows: 


(a) The curve of learning, using scores on successive trials, 
is more regular with Method I instruction than with Method 
II. In this way the curve for Method I resembles the memory 
curve more nearly than does the curve for Method II. 

(b) A difference in the order of development of associations 
with different instruction is evidenced by the curve of prefer- 
ence in learning for different positions in a series. With the 
memory process the first and last syllables show a preference 
over the middle members of the series, with some preference 
for some one middle member. With the generalization process 
there is a tendency for the second member to gain greater value 
for recall and for the differences between different positions to 
be lessened in importance. 

(c) The difference of order of development of associations 
allows for the observation of the mean deviation value from the 
mean percentage value of the different positions in the series 
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being learned. This value proves greater in the case of the 
memory process than in the case of the generalization process. 
Method I stands between the memory process and Method II 
in this respect. This value is a measure of generalization occur- 
ring in the process or of tendency to ignore incidental associa- 
tions in favor of more general elements. 


(7) Differences observed with difference of instruction are not 
accounted for by differences in memory ability of subjects used. 

(8) With this low mentality group the same differences obtain 
with difference of attitude of work as were shown to obtain with 
children with a wider range of mentality including much higher 
levels of intelligence. 


D. Experiment III with Adults 
a Me hODIeI 


The problem in this experiment was the same as in the two 
preceding experiments with the addition of the problem of dis- 
covering how the atttitudes would function with different degrees 
of complexity of situation or material with adult subjects. The 
same variations of instruction were given to control the attitudes 
and the identical procedure used as in the preceding experiments. 


b. Materials. 


The materials used for this experiment were Materials I, II, 
and III of the generalization material described earlier in this 
report (pp. 27-37). The nonsense syllable series I described 
before (p. 38), arranged in booklet form (p. 38) was used. For 
this group the Thorndike Intelligence Examination for High 
School Graduates (175) was used for equating groups used in 
intelligence. 


¢. eubjects. 


This group consisted originally of 30 subjects. These 30 sub- 
jects were students in psychology classes. Each member of this 
group was of senior or graduate standing and had had two or 
more quarters of work in general or experimental psychology or 
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both. Due to the unavoidable absence of the experimenter for 
two weeks at the end of this period, the work completed included 
only 17 subjects, 9 men and 8 women. In spite of this irregu- 
larity, the results seem to the writer to present enough facts of 
interest to justify their inclusion here. 

The mean of scores for this group on the Thorndike Intelligence 
Examination was 79.4, the standard deviation 13.6, and the range 
from 55.9 to 105.7. The chronological ages ranged from 18 to 
21 years. 

The same method of arranging groups of equal mentality as 
used with children and Whittier group was used with the adult 
group (p. 48). 

Final arrangement of three groups of equal mentality. Table 
XXXVI shows the subjects completing this experiment. All 
the original 30 subjects did not complete this experiment; there- 
fore this small group contains great irregularity. 


TABLE XXXVI 


Group A 

No. Thorndike Score Sex 
Leal iil Aa ati) ALAR aE MR ae 55.9 F 
Fas a ay hes ee NE eae eR a Sa Th 707 M 
SIs GL 2 MON RP Va ee 77.6 F 
feo ale i ah lie Re ECD 81.9 M 
SSR OMICS Sieg de 1 ON A 89.7 M 
PERI a 08 EAD a 105.7 M 


Mean, 80.2. Standard Error, 15.4. Standard Error of Mean, 6.2. 
Group B 
1 


Ri Mnay eNO comic sa Lees lero etal bie eth ale 64.5 F 
CUE Mes eV RDE NL St ANG EN 84 32 yr ale 'e agli Wie mies 73.8 M 
MEARE UMS IE i yetaes ee she pre is ecbrerwetensie 75.0 M 
Seiya Maimeri teh lena) vias 4) lad dhe ipsa 89.1 M 
SPN MEe! Ac) Ilialig inl da cadre ees laDe 99.8 F 


Mean, 80.4. Standard Error, 12.47, Standard Error of Mean, 5.5. 
Group C 
1 


Bee ASD Maen a oc See Val 4 awe,» (3,0e%a 6 hh meaty awa 62.2 M 
PA dic rd ASIN OAT, ER SL Oe OMe 62.3 F 
Se Mek Mel CLUS IUENS A! VEE AUP UE SES Mare 74.3 F 
aE ae a Sitcimlas neg Mel cilidi 2 isis sul Sue oiscel aie oie cet oUF F 
Eee ea ete ee Saale ian Go vie ave, 9: aera 86.3 M 
Seat ya asl Wii tar aha) Ses Lokation aioe s!acna)aa wales 95.8 F 


Mean.) /7:/.| Standard Error). 12.6.;\. Standardalirror of; Mean,) 5.1. 


These groups are not significantly different in intellectual status, 
age, or sex. The following indicate standard errors of differences 
of means of intelligence scores. 
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Standard Error of Difference Mean A and Mean B=8.2. Difference .2 
Standard Error of Difference Mean A and Mean C=8.0. Difference =2.5 
Standard Error of Difference Mean B and Mean C=7.5. Difference =2.7 


These differences are not significant, since in no case is the 
difference even as large as the standard error of the difference. 
d. Procedure in this experiment. 

The same procedure was used in equating the groups to be 
used as in the two preceding experiments. Chronological age 
was not equated, but the range was narrow, including only ages 
18 to 21. The Thorndike score, rather than the intelligence 
quotient and mental age, was used to equate these groups in 
intelligence. The finally arranged groups are small. 

These three groups of subjects learned three sets of generaliza- 
tion material: namely Material I, II, and III described before. 
Each group was given a different instruction with each set of 
material learned. The instructions outlined in Experiment I were 
used with these groups. Each set of materials learned was learned 
ona different day. Table XX XVII outlines the materials learned 
by the three groups and the order of learning. Method I, II, 
and III are the same variations of instruction as used with the 
first two experimental groups. 


TABLE XXXVII 
Order of learning of different materials 


Group A. Material I Method I (Learned at first experimental period 
or as many periods as necessary. 
75 trials set as time limit.) 
Material IJ Method II At a later period. 
Material III Method III At a third period. 


Group B. Material III Method I 
Material I Method II 
Material II Method III 


Group C. Material II Method I 
Material III Method II 
Material I Method III 


This order kept Method I first with every group. This was 
necessary, because, if previous material had been learned with 
a more definite instruction, it would have been impossible to get 
the attitude desired with Method I instruction later. 


Sa ee 


ATTITUDE IN (RELATION TO LEARNING 105 


Method III was limited as follows: In each case 3 successive 
presentations of sets I and II of the material being learned with 
this instruction were given. The check required the naming of 
the first member of set III of the material. 

The time and other details of presenting materials were identical 
with those in Experiments I and II with groups used there. Sets 
XV, XVI, XVII, and XVIII were used to check one week later 
on the functioning of the generalization that had been learned 
at the earlier period. The same series of nonsense syllables was 
used, and the methods of recording and treating results were the 
same as with the two previous groups. 


e. Results of Experiment III, with Adults. 


(1) Number learning with variations in attitude and different 

difficulties of material. 

The results here show that with Method I the chance of all sub- 
jects learning in the time limit set is less than with either Method 
II or Method III, and that as the material becomes more difficult, 
the chance of learning with Method I becomes less. Table 
XXXVIII brings out these facts. 


TABLE XXXVIII 


Per cent of subjects generalizing in time limits with different attitudes and 
different difficulties of materials 


Material I Material II Material III 
00 66 40 


Method pitts. S20: . 1 RS SS 1 
Ne Wed A S08 BE a 100 100 100 
MeEIOCE EEE. rites N's 655 100 100 100 


(2) Time taken to learn and efficiency of recall with variation 

in attitude and in difficulty of material. 

The time taken to learn was in each case greatest with Method 
I, but recall with Method I was more complete. This difference 
is indicated in Table XX XIX. 

Table XX XIX shows that the attitude which takes the longest 
and has with it less chance of learning has greatest value if com- 
pleteness of recall is the aim. It shows also that with an increase 
in complexity of the material there is a great increase in the time 
taken to generalize with this attitude (Method I). 
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The number of cases is small in the above groups, which makes 
it impossible to accept as statistically valid the above differences 
but they are nevertheless significant since they lie in the same 
direction as the results with Experiments I and IT which included © 
a larger number of cases. 

Table XL gives in detail the results of learning of the three 
groups summarized in the previous table. 


TABLE XXXIX 


Learning with different attitudes and different difficulties of material 
Time taken to learn 


Material I Material Ti Material III 


Means of Trials Trials Trials 
SA era: G2) Oy Bek AR ot 7.0 26.2 O7eU 
IN Re Teh MMMM NOR aI lit ii shies gl te eheieaen 6.8 vib, 1732 
NEGEIOCIEE Wuirerer eit gy, Goud eu a 6.0 6.0 6.0 


Recall Score 1 week later (32-100 per cent) 


Material I Material II Material III 
Mean Score Mean Score Mean Score 


VECLHOCRIE Meh be Shader ees 30.3 ' 31.0 32,0 
TORIC ithsrceincy «Ss ts\.uscuel bbe eels Zord 28.5 28.0 
INVEEHOCHE REart mare sia oid are SRR 20.4 2502 26.6 
TABLE XL 
Adult Group 

Group A 

Thorndike N.S. I. Mat. I Meth.I Mat. II Meth. II Mat. III Meth. III 
No. Score 102 R Learn Recall Learn Recall Learn Recall 

Tr. Ser. Score Tr. Ser.. Score Tr. Ser. Score 

La 5hD 8 2 12 2 23 2 29 6 Z 29 
AY Dah A LAYS 5 Zc 3 1 32 5 Z 22 6 Z 25 
PS ead MRF ATG 5 1 8 1 SZ ehiiee ps 30 6 2 29 
ACNE ese Oi Ai 1 9 1 Soe 2 30 6 Z 18 
BM. SOUS 4 3 5 1 SP 8 vA 28 6 2 31 
6. M. 105.7 2 3 5 1 ot 4 2 32 6 z 28 

ALS oe LZ 42 Fy RECS teas tan LALA! SO Neate wee LO 
Mes2/ "18052 CAs ee 7 did BORSA 25) 2 Pe Vara Wale 2 26.6 
Group B 

Thorndike N.S. i. Mat. 1 Meth. II Mat. II Meth. III Mat. III Meth. I 
No. Score é ie Learn Recall Learn Recall Learn Recall 

Trew Senn vocorer vires Ser.» Score i Dray Sera ocore 

Thy 64S) N13 1 a 6 ya 207 48 3 32 
2.) sare 7 a 9 32 6 2 31, 75— 7 0 
Se OU 3 1 2 2 Oe 6 Zi 30° 75— 7 0 
4.M. 89.1 14 3 15 3 ot 6 Z 205° 75— °7 0 
Bat i pice Zz 1 a Z 25 6 eZ 25056 8 32 

AO2 Zee oe 8 SALA LZ oats boo hE Oo al Zoe owen eek 64 
Mes. 4804 FeO 126, (658 Cacaiigerer.o Z Vas WME Y § Lain is 2 


SSeS ee 
a eer ee 
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Group C 
Thorndike N.S.I. Mat.I Meth. III Mat. II Meth. I Mat. III Meth. II 
No. Score L. R. Learn Recall Learn Recall Learn Recall 
Tr.) /Ser) Score’) in) Ser: Score “Tr; Ser: ~ Score 
1.M. 62.2 10 4 Ne ny a we, ie 
Zeer G2.3 7 1 6 2 tl ees 3 28 8 Zz 30 
eRe Gi iatanee Bae) 3 1 6 Zz 12 rg 3 O21 SU 3 30 
BPs aos, 04. sts 6 Z 18 75— 8 i Sn 2 28 
5. Me" 86.3 4 4 6 2 30) 132 Z SRE | z 30 
6. F. 95.8 5 Z 6 Z, Si 75, Ue Ws 3 24 
466.6 29 12 30S OMS TOZ OS Himodel BGs (AZo 142 
M.s Vh7 SE Sea Ph 2 DOSE ZS ORV OU TN Slee ld ie. 2.4 ee .0 


(3) Qualitative differences in process of learning with dif- 
ferences of attitude. 


The accompanying figure shows that there is a different process 
in the case of subjects working with different instructions with 
the same materials. The quality of process is also modified by 
the relation of difficulty of the material to the subject generalizing. 

Figure 32 shows the differences with Material I. This material 
is very easy for this group of subjects and is learned by most 
subjects in a very few trials. This chart makes a comparison 
of the process with Method I and that with Method II and shows 
the likeness and difference of these processes and the memory 
process when a series of nonsense syllables is being learned. With 
this difficulty of material there is not so great a resemblance 
between Method I and the memory process as with the more 
difficult material. The curve for Method I shows a preference 
for the second syllable over the first. This seems to the writer 
to indicate an attitude on the part of the observer to expect some 
generalization without instruction. With:‘Method II, the first 
syllable has preference over the second. This means that with 
this simple material the generalization is discovered immediately 
if consciously looked for and the problem in successive trials is 
simply a memory problem of placing the names in mind with the 
proper symbols, for future recall. 

Figure 32 shows the differences with Material II and Material 
III. This material was not easy enough for most of that group 
of subjects to get an immediate generalization. Therefore the 
results exhibit more nearly the same tendencies that were shown 
with the other groups with the simpler material. There is a 
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difference between the process when generalization material is 
being worked with and when the process is purely a memory 


process. 


With Material II, the process with Method I resembles 


the memory process more than does the process with Method II. 
Table XLII presents the detail with reference to the charts 
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in mathematical terms. It shows the relation of the processes to 
one another. This shows that with the generalization process 
there is less difference in the value of different positions in the 
series. This is particularly clear with Materials I] and III, which 
are difficult enough to stimulate a less abbreviated process of 
learning. The mean deviation values which show the importance 
that position in the series has in determining associations is less 
in both cases with Method IJ. These values are shown in 
Table XLI. 


TABLE XLI 


Mean Deviations from Mean Percentage Value for different positions 
in a series 


Nonsense Material Mat.I Mat.I Mat.II Mat.II Mat. III Mat. III 
Meth. I Meth. II Meth.I Meth. II Meth.I Meth. II 
M.D.value 8.25 6.22 7117 6.7 on 4.06 ssi 
The largest value of the generalization processes is that of 
Material II, Method I. Reference to Figure 32 shows that the 
curve for this process resembles very closely that for the memory 
process. 


TABLE XLII 


Tables of Position Preference in Percentage Terms in Learning 
Material I, II, and III 
Adult Group 


Nonsense Syllables I MaterialI MethodI MaterialI Method II 


Percent Deviations Percent Per cent 
Position 1 89 15.4 73 5.6 92 10.4 
CSR Me ee UTS 85 6.4 58 23.6 
3 52 21.6 83 4.4 81 6 
4. 82 8.4 75 36 81 6 
B67 6.6 88 9.4 91 9.8 
Gi0s 50 83 4.4 88 6.4 
FANE We ie 3.4 68 10.6 78 3.6 
SH eZ 3.4 84 5.4 84 2.4 
589 16.0 629 49.8 653 57.4 
M. 73.6. M.D. 8.25 M. 78.6 M.D. 6.22 M. 81.6 M.D.7.17 
Nonsense Syllables Material II MethodI Material II Method II 
Position 1. 71 14.5 84 2.0 
2. 68 1175 91 5.0 
3. 49 a5 83 3.0 
4, 42 14.5 79 7.0 
ay 47 9.5 88 2.0 
6. 53 Su5 92 6.0 
op 61 4.5 87 1.0 
8. 61 4.5 84 PANY) 
5 70 688 0 


452 28 
WML73.6)>. M.D? 8.25! Mi56: 5 i Mibeeuy M. 86.0 M.D. 3.5 
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Nonsense Syllables Material III Method I Material III Method II 


Position 1. 63 2.9 60 205 
2) 62 1.9 55 7.8 

a. 53 vA 74 Liz 

4. 60 it 58 4.8 

5) 55 Se 66 EW 

6. 68 7.9 1 4 

361 25.0 77 30.7 

M. 73.6 M.D. 8.25 M.60.1 M.D. 4.06 M. 62.8 M.D.5.11 


f. Summary of results of experiments with Adults. 


(1) The chances of learning the simpler generalization mate- 
rial is the same with all methods (Methods I, IJ, III). 

(2) The chance of learning the more complex material is less 
with Method I than with Method II or III. 

(3) The efficiency of recall is greatest in every case if instruc- 
tion referred to as Method I is given at the time of the original 
learning. 

(4) Method III is less efficient for total recall than is 
Method II. : 

(5) Qualitative differences are indicated in the process occur- 
ring with different instruction. 

(a) With the simpler material, Method II resembles the 
memory process more nearly than does Method I. With the 
more difficult material Method I resembles the memory process 
more than does Method II. This indicates an attitude of look- 
ing for a generalization as characteristic of adult groups with- 
out instruction and this unconscious attitude results in a 
generalization process if the material is simple enough for the 
common elements to be easily noted. With the more difficult 
material the process does not allow for generalization as the 
main problem, unless it is definitely in mind, and in this case 
the memory process is more prominent. 

(b) Differences in value of different positions in the series 
are less with the generalization process than with a memory 
process and also less in the case of Method II than with 
Method I. 

(c) Difference in value of different positions in a series is 
statable in mathematical terms. This statement is the mean 
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deviation from the mean percentage value of successive posi- 
tions in a series. 


eve Part If) Study of Emotional) Failure,’ on’ Success ”’ 
Attitude 


A. Introduction to Experiments IV, V, and VI 


The general problem in these three experiments was to study 
the effect, on learning of a memory type, of the attitude resulting 
from the idea that one is better or poorer in a particular learning 
performance than other members of one’s own group. This was 
selected as illustrative of the emotional attitude referred to in the 
beginning of this report (pp. 16, 17). In this case, as in the 
earlier experiments, a situation had to be arranged where learning 
would be the main problem and the control of the attitude could 
be brought about by variations in the instruction accompanying 
the main problem. The experimenter felt that it was necessary 
throughout these experiments for the subject to be in ignorance 
of the purpose of the investigation, thus allowing for a natural 
response. 

The three experiments represent a selection of subjects of dif- 
ferent types. Experiment IV deals with adult subjects of uni- 
versity type. Experiment V uses subjects of lower mentality but 
also of adult type. Experiment VI has as subjects a group of 
children of a wide range of intelligence. This selection of dif- 
ferent types of subjects allows for a study of the differences of 
effect of the emotional attitudes with different degrees of intelli- 
gence and difference of chronological age. With the children, in 
Experiment VI, a motor memory task rather than an ideational 
one was the main problem of learning. 


B. Experiment IV 
a. Statement of problem. 

The problem in this experiment was to study the effect, on 
learning of a memory type, of the emotional attitude resulting 
from an idea of inferiority of performance, when the subjects 
used were adult subjects of superior intelligence. The problem 
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included the arrangement of some learning task and of some con- 
trol that would bring about the attitude desired. The problem of 
the subject was the problem set by the experimenter, namely, 
learning on successive days series of nonsense syllables and re- 
learning the same series on successive days two weeks after the 
first learning. 


b. Materials. 


The materials used in this experiment were 10 series of non- 
sense syllables arranged in booklets of the same type as described 
for Experiments I, II, and III (pp. 37, 38). Each series con- 
tained 10 syllables. These series were arranged in the manner 
described previously (p. 37) in this report. The actual syllables 
used are shown in Table XLIII. 


TABLE XLIII 


Nonsense syllable series used 


Position in Series: 


No. of oS 
Series 1 2 3 4 5 6 7 8 9 10 
FASS ZOF BWG KYM LIR VAP MEJ NUZ GAQ NEH HUX 
Banas QOV KUF DYK TOS KWQ XOM HYG CEQ VWR GIP 
iA a ON) ) GYSh) VEWD'IZEG |: TOBD RET SIG MYP* LOD, |) PWK 
ice UK FOH LWN ZAM MIQ VWN FOD CUX NYJ DIT 
LGR Eee SOG QEX FYS’_ KIG BOD NAF VYZ HWC ZYT FEJ 
VA an GWR JAF ZWB MIP CUJ DAP ONY) STiVv HOS ZYG 
Mi eas EJ XUC MOK DEQ JON’ TES KIB MUZ VOL MEB 
VEN FYJ QON MYZ DWM ZEQ VIH KAG NUP PYV DWB 
Vil er UF BIR FUG BEJ QYN SEN MOV NWP JAL KEX 
VEPs. PAB) BYX ): (VOD) XIK) |) \CAG. VES (RTE QET LUN GEB 


The record sheets used for recording responses were of the 
same type as used in Experiments I, II, and III (described pp. 
41,42). By the use of a stop watch the experimenter controlled 
the time of presentation of successive syllables in a series. 


c. Subjects. 


Twelve subjects were used. These were either instructors in 
the university or graduate students working for advanced degrees. 


d. Procedure in this experiment. 


The first two sets of syllables were used to habituate the sub- 
jects to this type of learning. The same method of presenting 


ATTITUDE IN RELATION TO LEARNING 113 


and of recording of results was followed as described in Part I 
with the series learned by the three groups (pp. 41, 42). The 
only variation in procedure in presenting the syllables, was in 
the time of exposure of the syllables of the series. The time 
used in this case was one second for each syllable, with an interval 
of ten seconds for rest between successive presentations of the 
same series, and an interval of one day between series. 
The subject was given the following general instruction: 


General Instructions. 


“You are familiar enough with the need of control in a psy- 
chological experiment to make it unnecessary to go into detail 
with reference to the necessity of giving the following instructions 
for you to carry out in the experiment in learning with which you 
are assisting. 

“First. I wish you to start with the intention of completing 
the series of experiments. 

“Secondly. I wish you not to discuss the experiment with any- 
one during the period of several weeks that the experiment is 
going on. This refers to all hours in the day, all locations, and all 
persons. Also I wish you not to discuss the experiment with me, 
other than as the general plan of the experiment arranges for. 
Except for some situations unanticipated, the instructions given 
will be sufficient for all purposes. 

“Thirdly, I wish you not to think of the experiment between 
experimental periods. If it comes to mind, put it out and think 
of something else. 

“Fourthly. Do not do any reading along the lines suggested by 
the experiment until the completion of the experiment. ' 

“Fifthly. There is need of keeping to the schedule arranged 
and of continuing until the experiment is completed. That is, the 
time of starting must be the same on every day. Also, there 
should be no omissions of days unless absolutely unavoidable.” 


Control of Attitude. 


In addition to the above more general instructions, the subject 
was told that after a few days, when there had been time to score 
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the results, he would be told his score in relation to the other 
members of his group, all of whom he knew well. After learning 
two series of nonsense syllables he was given his score of the 
previous day at the beginning of the experimental period. These 
scores were not true scores, but were artifacts arranged for the 
purpose of controlling the attitude of the subject. Since the sub- 
jects did not discuss the experiment outside of the experimental 
period, they did not discover that the scores were not true scores. 
At the beginning of the period the subject was told that he had 
made either the highest or lowest score of any of the group. 
These reports of scores were given in a certain predetermined 
order. Table XLIV shows the order used in giving the score 
that was used to determine the attitude of the subject during the 
experimental period. (S means Success score of the group. F 
means Failure score or that the subject was told that he had made 
the poorest score of any of his group.) 


TABLE XLIV 
Group A Group B Group C 
a! a 
Subjects 1 2 3 4 6 7 8 SFO: 2 been 
Nonsense 
Syllable 
Series 
I SR ERNG Sia: F AS RMR Nir ES CTSA GAG ERP Ei ee 
Tl tami olmece ga MN 3 S Fh i SEG ra COE eR Bs 
III RDA TEA F eI RS INR GLO cose HMM aa Ui 
TV ASS nn S IP Sa ena Sah NIE 3h at 
V SW pH Heng, F Si ST Raed a Ce 
VI \ UMAUA My Re S t SIMRPIAEL SiN Noun UTE Sa Lets Rate ae 
VII SSN ER aA eS F ao UOAIMIG PCTs. x74) CMO abs i nes 
VIII 1 SDN AVE S Bi Paso Beal ade etl a Ee 
S—Success. F—Failure. .. no score given to subject. 


Group A subjects alternated the Failure and Success score. 

Group B carried either the Success or Failure score through 5 days and the 
opposite score through the 3 days following. f 

Group C was used as a control group. No scores were given to this group. 

To be read vertically. 

Relearning of the syllables learned on successive days two weeks 
after learning was carried on in the same manner with all sub- 
jects. No scores were given. The point in relearning was to 
discover whether the attitude present at the time of learning 


increased or decreased the retention of material learned. 
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At the end of each experimental period, that is, at the end of 
the number of trials necessary to learn one set of nonsense syl- 
_ lables, the subject was asked to write an introspective account of 
the process of learning. He was asked to mention any facts 
about the nature and behavior of the image in the recall process 
and to characterize the experimental period as pleasant, unpleas- 
ant, etc. This broadside introspective report was asked for in 
order that the experimenter might get from the subject without 
direct questioning a statement which would tell whether the con- 
trol used had produced a conscious effect on the attitude of work. 
Any form of direct questioning might have led the subject to be 
suspicious of the purpose of the experiment. 


e. Results of Experiment IV. 


Table XLV summarizes in tabular form the time taken to 
learn and to relearn with the different controls. The numbers 
represent means obtained by finding first for each individual the 
number of trials taken to learn and to relearn with the S (Success) 
instruction and with the F (Failure) instruction. Also, for the 
third group, the means of trials taken to learn and to relearn all 
series were computed. Next, the means for each group were 
established by averaging the means for the individuals making up 
the group. Each number therefore represents a mean score of 
trials taken in learning or relearning a large number of series. 
The success scores on learning and relearning would represent 
means of 41 series learned and relearned. The failure scores 
would represent the means of 39 series learned and relearned. 
The score omitted would be a mean score of 20 series learned 
and relearned. 

Table XLV seems to indicate that the time taken to learn is 
less and also the retention is better where the giving of the success 


TABLE XLV 
Statistical treatment of results of learning with an idea of Success or Failure 
Learning Relearning 
Mean of Trials Taken Mean of Trials Taken 
Attitude resulting from failure score 19.46 10.32 
Attitude resulting from success score 17.6 9.76 


Control group with score omitted... 14.5 Fee 
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or failure instruction is omitted. The time taken to learn is 
longer when the failure instruction is given, and the retention is 
less with the failure instruction. 

If the data from the introspective reports are used and those 
cases who report no change in conscious attitude and evidence no 
variation in response with different scores are omitted, a different 
result is obtained in this summary. Table XLV summarizes 
those cases reporting conscious effects and evidencing these effects 
in variations of response. This summary omits four cases 
included in the summary given before. 


TABLE XLVI 


Statistical treatment of results of learning with an idea of success or failure, 
omitting those cases reporting no conscious change as a 
result of the score given 


Learning Relearning 
Mean of Trials Taken Mean of Trials Taken 
Attitude resulting from failure score tage 8.2 
Attitude resulting from success score 9.7 5.4 
Control group with score omitted... 14.5 Wiig 


Table XLVI shows that, if the cases reporting no variation in 
consciousness with change in score given are omitted in the treat- 
ment of results, the least time is taken by subjects working with 
success instruction and the greatest by those working with failure. 
instruction. The recall is more complete in the case of the 
success score and least complete in the case of the failure score. 

The women showed greater variability in response with varia- 
tion in the score report than did the men. Subjects 2 and 8 gave 
the greatest variation in response. Subject 8 took 51 trials to 
learn and 19 trials to relearn a series with the failure instruction, 
while the success instruction allowed for learning in 12 trials and 
relearning in 8, with little deviation from this latter value with 
success report. One man showing most effect from this change 
of report was one for whom the learning of nonsense material 
was very difficult and disagreeable. A suggestion of failure, 
according to his own report, just added itself to his own poor 
opinion of his ability along this line and seemed to make it 
impossible for him to learn anything. 
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One other interesting phase of this experiment was the manner 
in which this particular group of subjects built up resistances to 
the failure reports. If this report was continued on successive 
days, the subject either attempted to explain his failure in terms 
of some particular happening or else to show that the task was 
of no importance. 

A great variety of terms was used to characterize the experi- 
mental task and period. These, in most cases, are not descriptive 
introspective terms but do give an indication of the subject’s 
attitude for the period in question. They therefore are indica- 
tions of the conscious accompaniments of the variations in 
responses noted. A list of some of the phrases and terms used 
shows the emotive nature of this process: 


expected to do poorly, dislike of task, don’t care about doing 
well, critical of self, confusion, all at sea, discouraged, disap- 
pointed, unpleasant, despair, annoyance, insecurity, odious, diffi- 
cult, emotionally disturbed, anxious, dislike, impatient, hopeless, 
depressed, confused, irritation, limp, hot cheeks, tightness in 
throat, tendency to squirm, suspicious, angry, disgusted. 

relief, interested, curiosity, happy, feeling of well being, con- 
tented, desire to do well, confidence, pleasurable, easy, satisfied, 
calm, excited, liked the exercise, sure of myself, full of zest, cheer- 
ful, attempt to get quickly, intention to do well, encouraged, 
collected, etc. 


f. Summary of results. 


(1) If all cases are included in the summary, the attitude which 
results from omitting to give any report of scores on performance 
gives a better condition for learning than either the attitude result- 
ing from the knowledge of failure or that resulting from knowl- 
edge of success. 

(2) All cases do not report a conscious change in attitude or 
evidence a change in response with the failure and success knowl- 
edge. The conscious change is reported in 6 of 10 cases. 

(3) If only those individuals reporting a conscious change in 
emotional attitude with change in score report are included, the 
success score for learning allows for the quickest learning and 
the most complete recall, while the failure score causes the indi- 
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vidual to take longer to learn and to recall less completely than 
either with the success score or with the control group where score 
was omitted. 

(4) Individual variations are noticeable in relation to vari- 
ability of performance with change in score report. Women are 
more affected by the score reports and affected in a greater num- 
ber of cases. The one man most affected by this report was one 
for whom this task was most difficult. With repetition of failure 
report, some subjects build up resistance in the form of compen- 
satory idea for the knowledge of continued failure. 

(5) With this particular group of subjects the failure report, 
when effective, seemed to have more power to depress than the 
success report had to raise the score. 


C. Experiment V 
a. Problem. 


The problem was in general the same as in Experiment IV, to 
investigate the effect of the attitude of success or of failure in a 
memory task upon learning of that type. In addition, it was 
desired to select a different group representative of a lower level 
of intelligence and to include a larger number of cases. This 
would allow for more of statistical validity. 


b. Material. 


Two series of nonsense syllables were used in this experiment. 
Each series contained 8 syllables. The first of these two series 
was used also in Experiments I, II, and II]. The following are 
reproductions of these two series of syllables: 


Nonsense Syllables. 


Serresi. ow@wHOX CHEK PAK) MAR DOB STR Kix a 
Series IJ.. BWG KYM LIR VAP MEJ NUZ GAQ NEH 


These two series of syllables were arranged in booklet form 
for presentation (described p. 38). A stop watch was used for 
timing. 
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c. Subjects. 


The subjects used were boys at the Whittier State School. 
Two separate arrangements of this group were used. 

Group I: This group contained 48 boys arranged in three 
groups of equal mentality and chronological age. These were 
the same subjects and groups as were used in Experiment IT. 

Group A included 15 subjects with a mean I.Q. of 79.6 and a 
mean chronological age of 15.8 years. Group B included 18 
subjects with a mean I.Q. of 79.3 and mean chronological age of 
15.8 years. Group C included 15 subjects with mean I.Q. of 
79.0 and a mean chronological age of 15.8 years. These groups 
proved not significantly different in the factors for which they 
were equated. More detail of description is given in Experiment 
II (pp. 83, 84). 

Group II: This group was selected to afford two subgroups, 
3. high mentality group and a low mentality group. The high 
mentality group contained 21 subjects, while the low mentality 
group included 22 subjects. These main groups were subdivided 
as shown in Table XLVI. 


TABLE XLVII 
Group II: Whittier 
High Mentality Group (21 subjects) 

Group A—7 subjects—I.Q., mean 100.5, range 92-103; Chronological Age, 
mean 15.1 years, range 13 years to 16.5 years. 

Group B—7 subjects—I.Q., mean 100.4, range 91-107; Chronological Age, 
mean 15.0 years, range 13.3 years to 16.3 years. 

Group C—7 subjects—I.Q., mean 100.4, range 90-111; Chronological Age, 
mean 15.2 years, range 14.8 years to 16.5 years. 


Low Mentality Group (22 subjects) 


Group A—8 subjects—I.Q., mean 70.1, range 56-78; Chronological Age, 
mean 15.2 years, range 14.9 years to 16.2 years. 

Group B—7 subjects—I.Q., mean 69.6, range 68-75; Chronological Age, 
mean 15.2 years, range 14.5 years to 16.2 years. 

Group C—7 subjects—I.Q., mean 70.1, range 62-75; Chronological Age, 
mean 15.2, range 15.3 years to 16.1 years. 


d. Procedure used to control attitude. 


Procedure with Group I: A very simple procedure was used 
to afford results of a differential type with reference to attitude 
of subjects working. Nonsense syllable series I had been taught 
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to Groups A, B, and C for the purposes of Experiment II. To 
afford data for this experiment, nonsense syllable series II was 
taught to the same subjects with the following difference of 
instruction to produce the attitude desired for study. Each mem- 
ber of Group A was told that, in learning the first set, his score 
was highest in the group. The subjects of Group B were given 
the second series without instruction and were used as a control 
group. The subjects in Group C were told that they had made 
the poorest scores and that their performance could be considered 
a complete failure. This instruction, given to Groups A and C, 
did not interfere with Experiment I], since this part of the experi- 
ment was given after the completion of Experiment II. In learn- 
ing nonsense syllable series II, except for the instruction to control 
the attitude, the procedure was identical with that for nonsense 
syllable series I described in Experiment IJ. The method of 
recording and treating results was also the same. 
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Fic. 33. Whittier Group: Comparison of Groups A, B, and C learning 
Nonsense Syllable Series I. 
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Procedure in Group Il: The same procedure was used here 
as with Group I. Both with the low mentality group and the high 
mentality group nonsense syllable series I was taught without 
instruction to afford differences of attitude. Nonsense syllable 
series I] was taught with success score report for Group A, no 
report for Group B, and a failure score report for Group C. The 
responses were recorded and the results treated in the same manner 
as in Experiment II (pp. 85, 86). 


e. Results of Experiment V. 


Results with Group I (equal mentality groups): The measure 
used here to discover the effect of attitude was the difference in 
time taken to learn the first series of syllables with no instruction 
and the second series where the instruction was used. With 
Group A, which was given the success score previous to learning 
the second series, the time taken to learn was, on an average, less 
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Fic. 34. Whittier Group: Comparison of Groups A, B, and C learning 
Nonsense Syllable Series I]. Group A (encouraged), Group B (control), 
Group C (discouraged). 
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for the second series. With Group B, for which the score was 
emitted, the difference between time taken with the first and 
second series was not significantly different. With Group C, the 
time taken to, learn the second series was greater on the average 
than the time taken to learn the first series. With the group 
(Group I) also the success score seems to have more effect than 
the failure score. Table XLVIII, Figs. 33-40, show these 
differences in detail. 
TABLE XLVIII 


Whittier Group I 


Effect of knowledge of success or alate upon learning a series of nonsense 
syllables 


Group A (Success Score) Group B (Control Group, 
no score given) 


Group C (Failure Score) 


Case No. -N.S.IN-S.II Case No. N.S.IN.S.II Case No.’ N.S.I N.S. 
Trials Trials Trials Trials Trials Trials 
URAC, Mi 10 8 LR 6 8 OMNIS aie 13 14 
Yd ON de 8 7 TORN ek 15 LS 9 Bal ia a 16 18 
UD te 8 6 Gen el oae 8 13 YR ee 8 7 
Be Ne 15 11 a ORL 9 6 r Wedantipte lh 13 16 
TCAD 8 6 ES ROR ype 11 14 OAS 12 13 
Sah uate: 2 6 Pe AEM 8 DP i NOU eee te 9 11 
Steaua tbs Mae 5 5 BO lector 9 9 INE a te 10 14 
ro Pee aS RE 5 4 2 There 14 15 Saw ein 10 13 
Oe t 5 4 ACS an ne, 9 7 TO seeks, 9 18 
bela tur 7 4 Fs NSH 6 7 Le SD 4 4 
a HORA 4 5 Dom ans iat 7 6 Bene iete 8 6 
Sota aaa 13 6 Fi VAM 2/ Pa, SO aayieicke ts iy 10 
1 BUS 5 4 1 a 7 5 AZ WEL tis 5 9 
Soa 9 8 PSU era 11 9 SNe Sr 8 7 
AB ts nn 5. 4 : ae oti 8 10 AG a 8 8 
ZAR EM 13 8 
rE: SA 7 9 
PONG Mia nae 10 10 
Neans7 6000) (7.60 0 OF Means... 10.2 10.4 Means... 9.3 > 11:2 
Standard Standard Standard 
error.... 1.9 CLPOr tu aA ea Crore Ay Ae 
Standard Standard Standard 
error of error of error of 
Means.. 778 496 Means... \hl2Ze D7 Means.. 1.89 1.6 


If the difference of Mean I and Mean II are compared in each of the three 
groups, it is found that failure score given causes the subject to take longer to 
learn a successive series, success score given causes the learning to be abbre- 
viated, and the control or no score report given, leaves to second series rela- 
tively the same as the first. The standard errors of differences of Mean I and 
Mean II and the differences are as follows: 

Group A. Standard Error of Difference of Mean I and Mean II .931. 
Difference 1.7 (significant). 

Group B. Standard Error of Difference of Mean I and Mean II .61. 
Difference .2 (not significant). 

Group C. Standard Error of Difference of Mean I and Mean II 1.83. 
Difference 1.9 (possibly significant). 
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Results with Group II (high and low mentality groups): The 
same measure was used to indicate the difference with different 
attitudes as had been used with Group I, i.e., the difference of 
time taken to learn a first and a second series of nonsense syllables 
with the control instruction given just before the learning of the 
second series. Group A was told that they had made the highest 
score, Group C that they had failed entirely. Group B was given 
no score report and was used as a control group. 

The results show that there is a difference in the effectiveness 
of the score report with difference of mentality. The subjects in 
the low mentality group are not so much depressed by the report 
of failure as they are helped by the report of success. The sub- 
jects in the higher mentality group are more disturbed by the 
failure report than they are assisted by the success report. The 
greatest change in time taken to learn with difference of report is 
in the case of Group C of higher mentality, whose score is greatly 
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Fic. 35. Whittier Group: Comparison of Group C learning Nonsense 
Syllables, Series I and II. Series I, Control; Series II, Discouraged. 
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depressed by knowledge of failure. Table XLIX shows the 
difference with the different groups with notice of failure or suc- 
cess. Table L gives more in detail differences of performance 
of groups. 


TABLE XLIX 


Effect of knowledge of success or failure upon performance in learning a 
memory series 


Low Group 
1.Q. range 56-79 
Group B Group C Group A 
Control Group Failure Score Success Score 
No Score Given Given Given 

Mean Mean Mean Mean Mean Mean 
BOW) pot a tials LO ot airials 1.0: of Trials 
I II J II I II 


6975") POUS 7112 AO UL O VM AZ A 70.1 8.9 7.4 
Difference in trials 
taken to learn first | 
and second series —1.4 —1.4 19) 
High Group 


1.Q. range 90-112 


Group B Group C roup A 


G 
I II LQy II I.Q. 
100.4 8.1 8. 100.4 7.0 10.3 100.5 6.85 6.0 


Difference in trials 
taken to learn first 
and second series wt —J0 .85 


— indicates that second took longer than first. 
TABUR A 


Effect of Failure and Success score report 


Comparison of effects with difference of mentality 


High Mentality Group Low Mentality Group 
Trials Trials 
Case Chron. to Learn Case Chron. to Learn 


No. I.Q. Age Mansense er NGSnaT,C): Age Nonsense Syll. 
I II 


Group A—Success Group 


1 92 16-2-11 5 4 1 56 16—3-15 10 8 

2 98 15-7-0 9 8 Z 65 14-11-1 10 10 

3 98 16-7-13 5 4 3 68 15-8-11 8 7 

4 101 16-9-6 6 4 4 69 15-11-20 8. 6 a 

5 104 13-1-1 10 9 5 73 15-9-28 15 11 

6 108 15-4-24 9 9 6 75 15-10-17 8 6 | 

Pests 16-6-28 4 4 7 ra 15-6—26 Zs 6 | 
8-78) 156-15 

Means 100.5 15.1 yrs. 6.85 6.00 70.100 15.2 yreu) (8.8.74 
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Group B—Control Group 


1 91 15-8-3. . 13 8 1 68 14-7-21 12 14 
PSR 164-12 7 9 2 63 15-40 6 8 
3 97 15-9-19 10 10 5 66 15-6-23 15 15 
4 101 15-3-9 5 i, 4 70 16-3-8 8 13 
5 106 14-8-8 7 7 5 72 15-10-15 9 6 
6 108 14-0-1 5 5 6 73 6-0-3 11 14 
7 107 134-3 10 10 7 75 16-2-19 8 9 
Means 100.4 15.0 yrs. S16 480 69.6 15.2 yrs. 98 11.2 


Group C—Failure Group 


1 90 15-8-14 5 9 1 62 15-10-21 16 18 
2 94 16-1-10 8 7 2 68 15-4-17 9 11 
& 95 16-0-7 8 8 3 69 15-4-9 9 8 
4 101 15-04 7 16 4 71 16—2-23 8 Z 
5 104 14-11-11 7 9 5 73 15-6-20 13 16 
6 108 16-6-20 7 15 6 73 16—2-16 12 13 
111 16-1-16 7 8 7 75 160-19 10 14 
Means 100.4 15.2 yrs. 7 10.3 JO Moke VES." LT 12.4 
100 
» 90 
o 
i 
2 80 P —~<< 
é y Bros o. 
o Atif / 
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Fic. 36. Whittier Group: Comparison of Groups A, B, and C learning 
Nonsense Syllable Series I. These were control groups. No instruction was 
given. Position preference in percentage terms of members in a series. 

Mean Deviations of percentage values of series: 


Group Mean Percentage Value Mean Deviation 
A 735 008 


B 710 “106 
6 653 107 


126 ELEENSBLSULLIVAN 


f. Summary of results of Experiment V. 


(1) With groups of equal mentality and chronological age, 
the time taken to learn a memory series is varied with knowledge 
of failure or success in a previous performance. The knowledge 
of failure increases and the knowledge of success decreases the 
time taken to learn. ‘The difference, if the success report is given, 
is more significant than if the failure report is given. This is 
the case with equal groups of low mentality (M.I.Q. —79). 

(2) With groups of different mentality there is a difference in 
the effectiveness of the failure and success reports with difference 
of intelligence of subjects learning. The greatest difference of 
time taken is in the case of high mentality group working with 
knowledge of a previous failure. The general effect on the 
process of learning is to increase greatly the time taken to learn. 
With the same high mentality group the knowledge of a previous 
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Fic. 37. Whittier Group: Comparison of Groups A, B, and C learning 
Nonsense Syllable Series II. Group A was encouraged, Group B was used 
as a control group, Group C was discouraged. Position preference in per- 
centage terms of positions in a series. 

Mean Deviations from Mean Percentage Value of series: 

Group Mean Percentage Value Mean Deviation 
.698 


B 648 (0643 
C 1617 "1140 
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success has little effect in decreasing the time taken to learn. 
With the low mentality group, knowledge of failure does not 
increase the time taken to learn, but knowledge of success does 
decrease the time taken. In general, the failure report is more 
effective in the case of the high mentality group and the success 
report more effective in the case of the low mentality group. 


D. Experiment VI. 
a. Problem. 


This experiment is introduced here because it gives some infor- 
mation with reference to the effectiveness of the failure and suc- 
cess report when the subjects are children of 8 and 9 years and 
the problem is a task of motor coordination. 
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Fic. 38. Children: Changes in relative position of scores of subjects 
learning a motor task with knowledge of Success or Failure in performance. 
(Failure and Success reports not given in first 25 trials.) 
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Fic. 39. Whittier Group: Comparison of Group A learning Nonsense 
Syllable Series I and II. Series I, Control; Series II, Encouraged. 


b. Subjects used. 


The subjects used were children between the ages of 8 and 9 
years. The group reported included 6 subjects. Of these, 4 
were boys and 2 girls. 


c. Experimental task. 


The experimental task for this group was the problem set by 
the “‘ Miles pursuit pendulum.” * This task is to catch water in 
metal cups. The water comes from a pendulum which moves back 
and forth in front of the subject. The problem allowed for the 
study of the development of a simple eye-hand coordination by 
offering scores in terms of cubic centimeters of water caught on 
successive trials (complete description given by Miles). 


1 Mus, WALTER R. A Pursuit Pendulum. Psychol. Rev., 1920, 27, 361. 
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d. Control of Attitude. 

The 6 subjects were divided into two groups. Members of 
Group A were told continuously, after the first 25 trials, that their 
scores were the best in the group. Members of Group B, after the 
first 25 trials, were told that their scores were the poorest of the 
group. This allowed for a control in terms of the first 25 trials 
‘ and a comparison of the effect of the score report on the 75 trials 
following. 


e. Results of Experiment VI. 

Table LI shows the difference of performance in learning with 
difference of score reported. 

The results show that in the first 25 trials the average catch 
was greatest in the case of Group B and that the introduction of 
the failure score for Group B and success score for Group A 
changed the relation of these scores. This change persisted. The 
results do not indicate whether this change was effected by the 


failure or success report. 
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Fic. 40. Whittier Group: Comparison of Group B learning Nonsense 
Syllable Series I and II. Series I, Control; Series II, Control. 
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TABLE LI 


Results of Failure and Success report with six eight-year-old children 
learning a motor problem 


Group A—Success Score 
(c.c.—Cubic centimeters of water caught.) 
Scores Sum of 


Case No. Ist 25 trials 2nd 25 trials 3rd 25 trials 4th 25 trials 
g OSU ese i 140 c.c. 190 c.c. G22 Cc: 475 c.c. 
AN ESS ae Ni OLS 145 c.c. POR Ce. 320 c.c. 447 c.c. 
ee RN Se Sis Ge WS 108 c.c. P45 eon eh 247 c.c. We 
Means nana. 131, cc: Loliit es 296 c.c. 456 c.c. 
Group B—Failure Score 
Ath Sg 259 c.c. 275850: 345: \e:c. 498 c.c. 
LS PAIR, TON 140 c.c. LV77ce: 350 c.c. 380 c.c. 
ORO 100 c.c. 197 c.c. 132 c.c. eee 
Meany sa aunt 166 c.c. ANN ts Oh PAs ae 439 c.c. 


IV. ConcLusions AND INTERPRETATIONS 


1. Summary and Conclusions with Reference to “ Intellectual 
Generalization” Attitude. 


The following conclusions are reported in terms of the varia- 
tions of the “intellectual generalization” attitude defined as 
Methods I, II, and III (pp. 00, 00). It will be recalled that 
Method I left the subject with no instruction about the possiblity 
of generalizing, Method II instructed the subject to seek a gen- 
eralization, and Method III gave the generalization outright. 


A. Chance of generalizing with variations in attitude. 


The chance of generalizing, with the same degree of intelligence 
of subjects, in situations of equal complexity, is less with Method 
I than with Method II and less with Method II than with Method 
III. As the material becomes more difficult, the percentage of 
subjects failing to generalize in a given time becomes greater, and 
the difference with the three variations of attitude become more 
exaggerated. With a decrease in the difficulty of materials afford- 
ing the generalization, the differences with variations of attitude 
tend to be eliminated and, as far as chance of generalizing is 
concerned, there is little difference in the three processes. Table 
LII summarizes some of the facts leading to the above statement. 
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TABLE’ LII 


Percentage of subjects not generalizing in the time allowed with different 
attitudes and difficulties of material 


Group Material Method I Method II Method III 
(Uaiteren disk rigie<s I 31 0 0 
PN GOLESCEN Ee bia lscce 6 ass if 40 23 0 
(Whittier ) II 67 47 0 
NG ee aia e clorcead I 0 0 0 
II 34 0 0 
III 60 0 0 


B. Time taken to generalize with difference in attitude. 


The time taken to generalize with equal groups of children, 
adolescent subjects of low mentality, or adults, when generaliza- 
tion occurs, is greater with Method I than with Method II. (The 
present study does not afford a comparison of the time taken with 
Method III, since this time was arbitrarily determined previous 
to presenting the material. It was attempted to make the time 
with Method III a time value between that taken with Meth- 
ods £ and II in order that the recall values with these three atti- 
tudes could be compared.) Table LIII summarizes some of the 
facts with reference to time taken by various groups with different 
attitudes and graded difficulties of materials. 


TABLE LIII 
Time taken to learn with different attitudes and difficulties of material 
(Numbers represent trials taken to learn) 


Group Material Method I Method II Method III 
(arbitrary ) 
COSTE CG Fat cn Ue I 28 18 30 
AGOLESCENT) oi) dicen I 12 7.4 10 
(Whittier ) II 11.8 11.8 10 
UGHATE (tiene ai iaiee’s is I 7.0 6.8 6 
II 26.2 739 6 
III 37.0 1¥in's 6 


C. Value for recall of generalizations having different attitudes 
at the time of learning. 

The value for recall, where learning has occurred, is greatest 
in the case of the generalization arrived at with Method I variation 
of the attitude and least with Method III. This difference tends 
to be eliminated with the very difficult material (difficulty relative 
to ability of subjects learning), but to remain true of the very 
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easiest material. The summary in Table LIV indicates these 
differences. 


TABLE LIV 


Recall value of generalizations arrived at with different intellectual attitudes 


(Scores are percentage scores of recall on basis of complete 
and perfect recall as 100 per cent.) 


Group Material Method I Method II Method III 
Children a I 91 73 66 
Adolescent ......... I 91.8 60.9 47.8 
(Whittier ) EE 72.0 43.7 62.1 
Adults irene ant val I 95 88 63 

II 96 92 78 
III 100 87 81 


One other interesting fact with the adult group is that the recall 
value for the difficult material seems to be greater than for the 
simpler material. Also with Material II, for Whittier group, the 
difficulty seemed to be such as to change the relative values of 
Methods II and III. 


D. Relation of intelligence to chance of generalizing and time 
taken with difference of attitude. 


Intelligence seems to have a decided correlation with chance of 
generalizing and time taken to generalize with Method I and with 
time taken with Method II. No correlation could be found with 
Method III, but this was because the technique of this experiment 
did not present differential results with reference to time with 
Method III. 

The relation between intelligence and chance and time for gen- 
eralizing seems to become less if the material is either very easy 
or exceedingly difficult for the subjects. In either of these cases 
some other factors probably determine when generalization will 
occur. This relationship found between intelligence and general- 
izing does not mean that differences of time taken with different 
groups working with different attitudes can be explained in terms 
of differences of intelligence, for in every case groups so compared 
had been equated in intelligence. It means only that, within the 
limits of the given attitude, intelligence plays a part in determining 
the chance that the given individual will hit upon the common 


ae 
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element and in this manner intelligence determines the time taken 
by the individual in relation to other members of his attitudinal 
group. The highest relationship existed with a certain difficulty 
of material and Method II. This was possibly because this atti- 
tude more nearly resembles the mental test problems that deter- 
mine the intelligence score. Therefore intelligence is only one of 
the factors which functions within the limits of the defined 
attitude. 


E. Qualitative differences in response with difference of attitude. 


Qualitative differences are objectively demonstrable in the 
learning responses of subjects working with different attitudes 
and, in the case of Method I, with subjects assuming different 
attitudes with the same instruction. The technique did not allow 
for an objective record of variations in type of response with 
Method III, therefore these observations have to do only with 
Methods I and II and with the Memory response. The following 
differences were noted in quality of processes: 

a. The curve of learning (scores on successive trials) is more 
regular in its rise in the case of Method I than Method II. In 
this way the curve for Method I resembles the curve of memory 
in learning a series of nonsense syllables. The curve for that 
part of the group working with Method I attitude who are not 
going to generalize is less abrupt in its rise from the second trial 
than is the curve for the part of the same group who are going to 
generalize. 

b. The curves which show the percentage of times in the total 
of trials taken to learn are very different in the case of Methods 
I and II and also in the cases of those subjects learning with 
Method I and those not learning with Method I. These differ- 
ences are as follows: 

(1) The generalization process, in all of its variations of atti- 
tude, shows less difference in values of different positions in the 
series than the memory process. : 

(2) The relative value of position 2 in the series becomes 
greater in the case of Method I than with the memory process 
and greatest in the case of Method II. 
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(3) The percentage value curves for those working with 
Method I attitude, who are not going to generalize, show that this 
group of subjects is not taking advantage of associations offered 
with individual members of the series, and that they are not 
noticing likenesses between two or more members. The curve 
for Method I shows that the subjects are taking advantage of 
every association offered. They also arrive at elements common 
to the group by noticing likenesses occurring between members 
and using these to facilitate recall. 

(4) The mean deviation from the mean percentage value of 
series is less in the case of the generalization process than in the 
case of the memory process. Also it is less in the case of Method 
II than Method I. This value is thus a measure of the amount 
of generalization taking place or of the tendency of the percentage 
curve to approach a straight line. ‘This relationship of size of this 
mean deviation value to the type of process is true only of mate- 
rial having a certain difficulty relationship to the subjects learning 
and becomes less noticeable with excessively difficult material 
where generalization seems almost impossible or with extremely 
easy material where generalization is immediate and the problem 
of further learning is to place the individual elements in memory 
for future recall. 

(5) The mean percentage value of positions in a series affords 
a single measure of learning. This approaches 100 per cent in 
cases where learning occurs immediately and tends toward zero 
where learning is delayed. The value, in these cases, is least in 
the case of Method I and greatest in the case of the memory 
process. This means that learning is more immediate or quicker 
in the case of purely nonsense material than in the case of material 
affording a generalization. The value is less in the case of 
Method I and Method II. This agrees with other measures of 
time to learn with the two attitudes. 

If the mean percentage value is used along with the mean 
deviation from this mean percentage value, the two measures give 
a record of difficulty of material and of amount of generalization 
taking place. This last (amount of generalization taking place) 
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is measured truly and comparisons are valid only if equal groups 
working with the same complexity of material are compared. 


EF. Differences of attitude with the same instruction. 


Method I group offered objective records of differences of atti- 
tude resulting from the same instructional situation. The follow- 
ing differences of attitude were evidenced in the response: (1) 
Some subjects showed a tendency to seek a generalization but 
chanced upon some incorrect or only partially satisfactory likeness 
and were unable to discard this in favor of a more satisfactory 
response. In these cases it did not seem that adding further trials 
tended to bring the generalization nearer, but rather the incorrect 
idea became fixed as a response and stood in the way of the more 
satisfactory response. (2) A certain group showed the same 
tendency to generalize, in the absence of instructions, but seemed 
able to discard an unsatisfactory response in favor of one more 
generally satisfactory. (3) A third group showed no tendency 
to seek a generalization but accepted the task as a memory series 
and learned the successive similar series with no variation in this 
response. 

This group again divided itself into two parts. The first tended 
to have the memory response become the fixed reaction to this 
material, while the second finally seemed to become aware that the 
material offered possibility for a different type of response. This 
occurred in two cases with the material that was used to measure 
the recall value of the generalization learned. 


G. Relation of differences with different attitudes of groups used 
to memory ability of groups measured by learning records 
of purely nonsense: memory series. 


The differences so far noted as characteristic of different atti- 
tudes are not explainable in terms of difference of intelligence, 
chronological age, or memory measured by learning purely non- 
sense series. These differences were noted in groups with these 
factors kept constant. The most favorable attitude for learning 
and recall, in individual cases, sometimes was demonstrated in 
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subjects or groups whose scores on a purely memory series were 
lowest. 


H. Relation of ability to use and ability to reproduce detail of 
elements used. 


Success in generalization and complete functioning of the gen- 
eralization for recall is not always accompanied by ability to repro- 
duce in detail or draw the elements used in generalizing. The 
knowledge of detail varies: (1) Elements can be used without 
ability to reproduce the elements used in detail; (2) elements 
can be used with ability to reproduce such elements partially only ; 
(3) elements can be reproduced without ability to use these same 
elements; (4) elements can be learned by exclusion, as “ the part 
left,” ‘the other part,” “the third one”; (5) elements can be 
used correctly and reproduced incorrectly. This seems to mean 
that the subject substitutes some association found useful for recall 
for the original element. The generalization attitude thus extends 
to modify the contents of the original material to suit the use to 
which this content is to be put by the individual. 


I. Statistical devices found useful in treating the results of 
learning: 

a. Scores on successive trials and means of scores for groups 
of subjects compared. 

b. Percentage values of positions in a series used to demon- 
strate qualitative differences in response. 

c. Mean percentage value of series used as a single measure of 
learning of a series. 

d. Mean deviation from the mean percentage value used as a 
measure of generalization. 

e. Trials taken to learn and mean of trials for groups working 
with different instructions. 

f. Correlation methods to discover relationships between intel- 
ligence and other facts. | 

g. Standard errors of differences of means to determine the 
significance of differences observed in the behavior of groups 
compared. 


et —— ee 
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J. Summary. 


a. Chance of generalization is less and time taken longer in 
the case of Method I than Methods II or III, and in the case of 
Method II than of Method ITI. 


b. The value of the generalization for future recall is greater 
in the case of Method I than Method II, and in the case of Method 
II than Method III. 


c. Intelligence is one factor determining the chance of gen- 
eralizing and time taken to generalize within any given attitudinal 
group. 

d. Qualitative differences are objectively recorded in the 
learning of subjects working with different attitudes. Such dif- 
ferences are observable between subjects working with Method I 
who assume different attitudes of work, between purely memory 
records and generalization records, and between the process with 
Method I and that with Method II. These differences are best 
brought out by position preference curves in percentage terms and 
mean deviation values from the mean percentage value of a series. 


e. Differences of attitude of work are objectively recorded 
in the learning of subjects working with Method I. The result 
with Method II shows that this group is more homogeneous in 
its attitude of work. 


f. Differences observable with different attitudes are not 
referable to differences of intelligence, chronological age, or to 
memory differences. 


g. Ability to reproduce details of a situation which allows 
for generalization is not necessarily a measure of the satisfaction 
of the generalization for responding to like situation. The gen- 
eralization can be used. in the absence of ability to reproduce all 
or, in some cases, even part of the detail of the original material. 
In some cases an incorrect reproduction is given of elements which 
are used with ease. This incorrect reproduction seems to be a 
function of the generalizing attitude. 
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2. Summary and conclusions with reference to “‘ Emotional Fail- 
ure and Success’ Attitudes. 


A. Time taken to learn. 


a. With adult subjects, if the whole group is included, the time 
taken to learn a memory series is greatest with knowledge of 
previous failure, and least with the control group where no score 
is given, 1.e., absence of knowledge of success or failure. The 
time taken to learn with knowledge of previous success lies 
between that with the failure knowledge and with absence of 
knowledge. 

With the same subjects, if only those are considered who report 
subjective changes with variation in score given, the relative time 
to learn is changed. In this latter case the time is still greatest 
with the failure score, but the success score takes least time 
to learn. 


b. With adolescent subjects (Whittier Group I), the time taken 
to learn is varied with the failure and success report. Knowledge 
of failure increases and knowledge of success decreases the time 
taken to learn. The success report makes more significant 
changes with this group than the failure report. With the adult 
group the failure report made more significant changes in time 
than did the success report. 


B. Value for recall. 


The only direct data from these experiments with reference to 
this point is from the adult group. This is measured by the time 
taken to relearn, after a two-weeks interval, the material learned 
with different attitudes. These data show that the time taken to 
relearn is greatest in the case of the failure score. If all cases 
are included, the time taken to relearn is greater in the case of the 
success score than if no score is given to the subject. If those 
cases who report no subjective change with change in score 
reported are omitted, the success report takes less time to relearn 
than the control cases where no report was given. 
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C. Individual differences in effect of emotional failure and success 
attitudes. 


a. With the adult subjects all cases did not report changes in 
consciousness with failure or success score. No change is 
reported in 40 per cent. of cases. The women as a rule showed 
more variation in performance with change in score report than 
the men. In the case of one subject for whom the particular task 
was very difficult and disagreeable, the change in score made more 
difference than the average. This was the case of a man. In 
some individuals the differences are very much exaggerated, in 
other cases very slight. There are individual subjects in whom the 
direction of change is opposed to that of the group; that is, the 
failure score causes the subject to take less time to learn, or the 
success score more time to learn. 

b. With the adolescent group the changes are not evidenced in 
every subject. The per cent of cases showing change is greater 
than with the adult group. There are, with this group as with the 
adult group, subjects whose time is decreased with the report of 
a previous failure. There are few, if any, cases in this group 
who are not affected in the same direction as the group by the 
success report. This report generally decreases the time taken to 
learn. In a few cases differences observable in the groups are 
greatly exaggerated in the individual case, 1.e., subjects are 
greatly affected by the attitude. On the whole, individual varia- 
tions were less noticeable with this group than with the adult 


group. 


D. Group of cases which the control of this experiment does not 
take into account. 


The conditions of this experiment eliminated the problem of 
subjects discontinuing a task which was disagreeable. With the 
adult subjects a promise had been obtained before starting the 
experiment that the subject would continue to the end. This 
promise was the only thing standing in the way of the discontinua- 
tion of the task by several subjects greatly affected emotionally 
by the failure report. For the Whittier group the continuance of 
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the task was assured by the routine of the institution and because 
of a friendly attitude of the boys toward the experimenter. 

In interpreting the results of this experiment, it must be kept 
in mind, therefore, that in an experimental situation of this type 
the group who might discontinue a task in which they failed is 
not treated. It would be of great importance in a practical 
situation. 


E. Relation of differences in response to failure and success 
report to differences in intelligence. 


a. Comparison of adult and adolescent group: The adult group, 
in this case, represents a very high intelligence group and this 
adolescent group a very low intelligence group. The adults were 
more affected by the failure report. The time under this con- 
dition was much increased. The adolescent group was more 
affected by the success report and less affected by the failure 
report. This difference seems to be due to two circumstances : 
First, the high mentality subjects are more accustomed to and 
therefore less affected by success reports while they are less accus- 
tomed to and therefore appreciate the meaning of a failure report; 
secondly, the low mentality subjects are more accustomed to and 
appreciate less the meaning of failure reports. That the success 
report has an effect with this group is possibly because of the 
personal reaction, the low mentality subjects feeling that the 
experimenter is pleased with their performance. For them this 
is an unusual and pleasant experience. 

b. Comparison of low mentality and high mentality: Special 
Whittier groups: The subjects were of the same chronological 
ages and of the same social groups but differed widely in intel- 
ligence. This low mentality group was much more retarded than 
the adolescent group mentioned above. The results show that the 
greatest difference in learning is with the high mentality group 
working with a failure report. Knowledge of success had little 
possibility of improving the score with the high mentality group. 
With the low mentality group the results are just the opposite. 
The knowledge of success tends to decrease time, and knowledge 
of failure is ineffective. The change with the failure report with 
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high mentality individuals is greater than the change noted with 
success report with low mentality subjects. Therefore, the dif- 
ference with difference of intelligence seems to be that the high 
mentality is more active in its reaction to knowledge of failure 
and the low mentality to knowledge of success. 


fF. Differences in response with repetition of failure or success 
reports. 


With the adult subjects, the failure or success reports were 
continued in some cases for several days in succession. In some 
instances the subject built up resistances to overcome the knowl- 
edge of failure. These compensatory ideas were reported and 
the objective records show a decrease in effectiveness of the 
depressing idea. With the group of children, as far as this 
experiment went, the effect of knowledge of success or failure 
seemed to continue with its original force. In the case of the 
children, however, the data do not show which of the two ideas, 
1.€., success or failure, 1s active, since the control group was 
omitted here. 


G. Differences in results with ‘“‘ emotional failure or success” 
attitudes with different chronological age. 


The differences were noticeable with all chronological ages. 
The only noticeable difference due to age was that with adults the 
effects of attitudinal changes were less persistent than with chil- 
dren. ‘This is possibly due to the experience of adult subjects in 
building up resistances to ideas which they find hinder their per- 
formance. With children there seemed little tendency to build 
up corresponding resistances. 


H. Summary. 


a. In general, the time taken to learn a memory series is 
increased by the knowledge of failure in a previous performance 
and decreased by the knowledge of success in a previous 
performance. ) 

b. Individual variations are noticeable in the effectiveness 
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of the failure and success knowledge. Women are more affected 
by the reports than men. Those for whom the task is most diffi- 
cult are more affected than those for whom the task is easier. 
Some subjects show no variation in time taken to learn although 
there is a variation in score report. A few subjects vary in a 
direction opposite from the group, 1.e., the time taken to learn 
increases with knowledge of success and decreases with knowledge 
of failure. . 

c. The value for recall, measured by abbreviation of time 
taken to learn, is less in the case of the failure report and greater 
in the case of the success report. 

d. Subjects of high intellectual capacity are more affected by 
knowledge of failure, and subjects of low intellectual status by 
knowledge of success. Conversely, subjects of high mentality are 
little affected by reports of success and those of low mentality 
little affected by knowledge of failure. These comparisons are 
made with reference to a group whose score reports are omitted 
but who provided a control condition. 

e. Some adaptation is shown in the case of adult subjects to 
a continued failure report. The introspective account suggests 
that the subject builds up compensatory ideas to overcome the 
knowledge of failure. With children, as far as this experiment 
shows, the imposed attitude continues affective so long as they are 
given the report of failure. 
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